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Physical Activity and Health Climate as Predictors of Work-Related Outcomes 
Abstract 
Physical activity has been shown to be related to positive health outcomes and to 
reduce the risk of developing many diseases. In addition, physical activity is viewed as 
important for promoting positive work outcomes such as reduced sickness absenteeism and 
higher levels of job performance, and is often targeted in workplace interventions.  
The aim of this thesis was to examine the relationship between physical activity and four 
work outcomes: sickness absenteeism, presenteeism, work engagement, and job performance. 
Physical activity was examined as a multidimensional construct, which included examining 
total physical activity, the intensity of physical activity (i.e., moderate and vigorous) and the 
level of physical activity conducted across four domains: leisure-related, transport-related, 
work-related and home-related physical activity.  
Previous studies have consistently shown an inverse relationship between physical 
activity and sickness absenteeism, where higher rates of physical activity are associated with 
lower rates of sickness absence. This has been supported across studies that have measured 
physical activity objectively, by self-reports, and in studies where the data collected captured 
the total activity, intensity, or domain of activity performed.  However, the relationship 
between physical activity and the other three work outcomes has been found to be 
inconsistent across studies. This may be due to the different ways that these work outcomes 
have been assessed. In addition, fewer of these studies have examined physical activity 
according to intensity or domain.  
This thesis also examined the health climate of the workplace. The role of the health 
climate in this context is important as it reflects the norms, attitudes and policies about health 
behaviours within the workplace. Past studies have shown that workplace health climate is 
associated with both workers’ health behaviour (including their physical activity) and work-
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related outcomes, such as absenteeism. However, whether the health climate may moderate 
the relationship between physical activity and work outcomes, has yet to be investigated. 
 Two studies were conducted for this thesis. The first was a cross-sectional 
examination of a sample of 209 workers (71 men and 138 women) from a range of job roles. 
The second study was a six-month longitudinal follow-up of a subsample of 78 (27 men, 51 
women) participants from Study 1. Participants from both studies completed the same online 
survey. This measured total physical activity, physical activity intensity, and the domains of 
physical activity using items from the International Physical Activity Questionnaire. Sickness 
absenteeism and job performance were measured using items from the World Health 
Organisation Health and Work Performance Questionnaire, while presenteeism and work 
engagement were assessed using the Work Limitations Questionnaire and Utrecht Work 
Engagement Scale, respectively. Finally, health climate was measured using three items from 
the Multi-Faceted Organisational Health Climate Assessment.  
In both of the studies, the different dimensions of physical activity (i.e., total, 
moderate intensity, vigorous intensity, leisure-related, transport-related, work-related or 
home-related) and health climate were examined in relation to the four work outcomes: 
sickness absenteeism, presenteeism, work engagement and job performance. In addition, two-
way interactions between health climate and each of the dimensions of physical activity were 
also analysed. Overall, the findings showed partial support for the examined relationships but 
these differed between the cross-sectional and longitudinal study.  
The cross-sectional findings primarily highlighted the importance of taking into 
account the domain of physical activity and the health climate. Both leisure-related and 
home-related physical activity were associated with lower presenteeism, however, the leisure-
related relationship was moderated by the health climate and only evident in non-supportive 
health climates. In addition, work-related physical activity was associated with higher job 
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performance but only when there was a non-supportive health climate. Lastly, transport-
related physical activity was related to lower job performance irrespective of the health 
climate.  
 In contrast to the cross-sectional findings, the longitudinal results showed the 
importance of taking into account the intensity of the physical activity. Time 1 (baseline) 
vigorous intensity physical activity predicted increases in job performance and decreases in 
presenteeism at Time 2 (6-month follow-up). While moderate physical activity at Time 1 
predicted increases in presenteeism at Time 2. Finally, a supportive health climate at Time 1 
predicted reductions in both sick absenteeism and presenteeism at Time 2, irrespective of 
participants’ physical activity.   
The two studies that were conducted are discussed in relation to previous research, 
and limitations of the research are also considered. However, given that many past studies 
have not comprehensively examined the multidimensional nature of physical activity in 
relation to different work-outcomes, additional studies are now needed to verify the findings. 
Further research is also needed to more fully understand how the context and intensity of 
physical activity can promote positive work outcomes so that more effective health 
promotion initiatives can be developed.    
10 
 
Chapter 1 
Physical activity is important, as it has been shown to be associated with a range of 
health outcomes and to prevent the onset of illness (Bouchard, Blair & Haskell, 2012; 
Lawton, Brymer, Clough & Denovan, 2017; Reiner, Niermann, Jekauc & Woll, 2013; World 
Health Organisation (WHO), 2017). The health of workers is an area of focus for many 
employers, due to the association with work-related outcomes. Physical activity is also 
viewed as important for promoting positive work outcomes including reduced sickness 
absences and presenteeism, and higher work engagement and job performance. However, 
past studies that have examined the relationship between physical activity and work-related 
outcomes have found inconsistent findings. For example, some studies have shown evidence 
of an inverse relationship between physical activity and sickness absenteeism (Eriksen & 
Bruusgaard, 2002; Holtermann, Hansen, Burr, Søgaard, & Sjøgaard, 2012; Laaksonen, Piha, 
Martikainen, Rahkonen, & Lahelma, 2009), while other studies have found no association 
(Christensen et al., 2007).  
In order to address these inconsistencies and more fully understand the relationship 
between physical activity and work outcomes, this thesis examined physical activity as a 
multidimensional construct. Physical activity can be performed across a range of different 
intensities and life domains. These different dimensions of physical activity have been 
examined in the health context, with interesting findings. The second chapter of this thesis 
provides a literature review of this research, with a discussion on the measurement of the 
multiple dimensions of physical activity. 
To explore how multidimensional physical activity relates to work-related outcomes, 
a second literature review was conducted in Chapter 3, this time focusing on the different 
dimensions of physical activity in relation to sickness absenteeism, presenteeism, work 
engagement, and job performance. This review focused on cross-sectional observational 
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studies and prospective cohort or longitudinal studies of working adults. The findings of this 
review are presented in a systematic manner, categorising cross-sectional and longitudinal 
findings. The existing literature examining physical activity and both work engagement and 
job performance is more limited than the literature on physical activity and sickness 
absenteeism, and physical activity and presenteeism, and so more details of these studies are 
provided for review.  
 The importance of workplace factors in employee behaviour is also of interest. This 
thesis included an examination and analysis of the workplace health climate to better 
understand how employees perceived support from their workplace associated with both their 
physical activity and work-related outcomes. A review of the literature on this topic is 
provided in Chapter 4. 
 Two studies were conducted for this thesis. The first study examined the cross-
sectional association between multi-dimensional physical activity, work-related outcomes 
and health climate. The second study comprised a smaller pool of the same people who 
participated in Study 1 and examined the longitudinal relationships after 6 months. Both 
studies used hierarchical regression analyses to examine the relationships and to control for 
background factors. Chapter 5 of this thesis provides a summary of the aims and method. An 
overview of the sample is also provided with summary data of the demographic information. 
Chapter 6 provides the results and discussion of the cross-sectional study (Study 1). 
The descriptive information of the sample is summarised and presented, with comparisons 
drawn across other study and population data. To examine the relationships between 
variables, three regression analyses were conducted for each work-related outcome. These 
three regression models were designed to examine whether different dimensions of physical 
activity had greater or lesser importance in predicting work-related outcomes than other 
dimensions of physical activity. The regression models also allowed researchers to control for 
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possible confounding demographic factors such as age and gender. The first regression model 
in Study 1 examined the total physical activity, the second examined the intensity of the 
physical activity, and the third examined the domains of the physical activity. The work-
related outcomes assessed included sickness absenteeism, presenteeism, work engagement, 
and job performance. The regression models also tested whether health climate contributed to 
the variance explained in the outcomes measures. In order to examine whether health climate 
was directly associated with work-related outcomes, or acted as a moderator between 
physical activity and work-related outcomes, moderations analyses were also conducted.  
Chapter 7 provides the results and discussion of the longitudinal study (Study 2). The 
longitudinal study comprised a group of participants from Study 1 who completed a 6-month 
follow up questionnaire. Chapter 7 also provides a summary of the descriptive information 
regarding this sample, as well as analyses to identify whether differences exist in the 
longitudinal study sample when compared to the cross-sectional study sample. Furthermore, 
Chapter 7 provides a stability analysis of measures between the cross-sectional and 
longitudinal studies. To examine the relationships being tested in Study 2, three hierarchical 
regression analyses were conducted for each work-related outcome. Similar to Study 1, these 
three models were designed to examine whether different dimensions of physical activity had 
greater or lesser importance in predicting work-related outcomes than other dimensions of 
physical activity. However, in Study 2, the baseline levels of physical activity were used to 
predict changes in work-related outcomes over time. Again and similar to Study 1, the first 
regression model examined the total physical activity, the second examined the intensity of 
the physical activity, and the third examined the domains of the physical activity. Study 2 
also examined whether baseline health climate moderated the longitudinal associations 
between physical activity and work-related outcomes.  
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Finally, Chapter 8 provides a general discussion of the findings of the two studies 
presented in this thesis, and an interpretation of these findings in the wider context of other 
research literature. After integrating the findings from the two studies presented in this thesis 
with other literature, Chapter 8 provides some possible explanations for the different findings 
across the two studies. The proposed directions for future research provides multiple avenue 
for further study, including other work-related outcomes in need of examination, the need for 
further data on multidimensional physical activity levels of the population, and suggestions 
for studies to address the limitations identified regarding the studies conducted as a part of 
this thesis.  Implications are also discussed, including the relevance of the findings from this 
thesis in developing future workplace health interventions. 
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Chapter 2 
Physical Activity, Health, and Measurement 
Physical Activity and Health 
 A large and robust body of research exists showing physical activity to be linked with a 
wide range of health benefits, such as reducing risk of illness and improving psychosocial 
wellbeing. For example, physical activity can help to manage weight (Dankel, Loenneke & 
Loprinzi, 2017; Fogelholm & Kukkonene-Harjula, 2000; Wareham, van Sluijs, & Ekelund, 
2005; WHO, 2017), and can also directly reduce the risk of developing chronic conditions, 
such as obesity (Dankel, Loenneke & Loprinzi, 2017; Fogelholm & Kukkonene-Harjula, 
2000; Wareham et al., 2005; WHO, 2017) and coronary heart disease (Buttriss & Hardman, 
2005; Kohl, 2001; Miles, 2007; WHO, 2017). Physical activity can also help to improve a 
range of psychosocial factors associated with health, including mood (Azar, 2011; Beard, 
Heathcote, Brooks, Earnest, & Kelly, 2007; Lawton et al., 2017) and wellbeing (Lawton et 
al., 2017; U.S. Department of Health and Human Service, 1996).   
 Obesity is a significant health problem and has been labelled an epidemic by the World 
Health Organisation (2017) with more than half of adults and nearly one in six children being 
overweight or obese in countries comprising the Organisation for Economic Cooperation and 
Development (OECD) (OECD, 2017). Yet, engaging in many of the lifestyle factors that are 
known to prevent the onset of obesity is still neglected by a large proportion of the global 
population (Australian Institute of Health and Welfare (AIHW), 2012; WHO, 2017).  One 
such lifestyle factor is physical activity. The association between physical activity and body 
weight has been shown in a large number of studies (Asp, Simonsson, Larm & Molarius, 
2017; Fogelholm & Kukkonene-Harjula, 2000; Stephens & Allen, 2013; Wareham et al., 
2005). Two systematic reviews of such studies that have examined this relationship have 
found strong support for the role of physical activity in weight management (Fogelholm & 
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Kukkonene-Harjula, 2000; Wareham et al., 2005). Fogelholm and Kukkonene-Harjula (2000) 
examined sixteen studies and found consistent results showing that higher levels of physical 
activity were significantly associated with less weight gain.  In a subsequent systematic 
review conducted by Wareham et al. (2005), an additional 14 observational studies were 
identified which examined physical activity and weight gain. Of these studies, nine reported a 
significant inverse association between physical activity and weight gain. Stevens and Allen 
(2013) reviewed seven studies that used mobile phone interventions to increase physical 
activity and reduce weight, and found significant results in five of the seven studies reviewed. 
Assessment of the body of research evidence regarding physical activity and body weight has 
led the WHO to advise that regular physical activity decreases the risk of weight gain and 
obesity, while sedentary lifestyles increase the risk of weight gain and obesity (WHO, 2017).    
 Physical activity has also been shown to help reduce the risk of developing several 
chronic diseases, including type 2 diabetes, cardiovascular disease, and some cancers 
(Department of Health, 2004; Hamman et al., 2006; Hardman & Stensel, 2003; Helmrich, 
Ragland, & Paffenbarger, 1994; Manson et al., 1992; Manson et al., 1991; Tuomilehto et al., 
2001). A report by the Department of Health in England examining a range of published 
research studies showed that physically active people (who engage in the amount of physical 
activity advised by England national guidelines) have 33-50% lower risk of developing type 
2 diabetes when compared with inactive people (Department of Health, 2004). Moreover, 
findings show that the greater amounts of exercise taken, the lower the risk of developing 
type 2 diabetes (Manson et al., 1992; Manson et al., 1991). This relationship continues when 
examining both observational (Hamman et al., 2006) and intervention studies (Hardman & 
Stensel, 2003; Helmrich, Ragland, & Paffenbarger, 1994; Tuomilehto et al., 2001), and in 
studies that measured physical activity in different ways, such as measuring the weekly time 
being active (Hamman et al., 2006), and measuring the energy expenditure during weekly 
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leisure physical activity (Folsom, Kushi, & Hong, 2000). For example, findings from the 
Iowa Women’s Health Study showed that participants who engaged in a ‘high’ level of 
activity (i.e., participated in vigorous physical activity two or more times per week, or 
moderate physical activity more than four times per week) had a 42% reduced risk of type 2 
diabetes when compared to those who engaged in a ‘low’ level of activity (i.e., participated in 
moderate physical activity less than once per week, or did not engage in any vigorous 
activity). A further intervention study examining a Diabetes Prevention Program showed a 
46% reduction in the incidence of diabetes among those participants who engaged in the 
recommended amount of weekly physical activity (i.e., 150 minutes of moderate intensity 
physical activity per week), compared to those participants who engaged in lower levels of 
activity (Hamman et al., 2006). Overall, irrespective of some variation in the approach to 
measuring and categorising physical activity, there is a consensus in published research to 
date on the benefits of physical activity in reducing the risk of developing type 2 diabetes.  
 A substantial body of research has also found that physical activity reduces the risk of 
cardiovascular conditions including coronary heart disease and ischaemic heart disease 
(Buttriss & Hardman, 2005; Kohl, 2001; Kyu et al., 2016; Miles, 2007). In a review of 
studies examining the relationship between physical activity and the risk of cardiovascular 
outcomes, the WHO reported that regular physical activity significantly decreases the risk of 
developing cardiovascular disease (WHO, 2017). Moreover, the incidence and mortality rates 
from ischaemic heart disease have been shown to have an inverse causal relationship with 
physical activity, where lower levels of physical activity were directly linked to greater 
incidence of ischaemic heart disease and higher mortality rates (Kohl, 2001; Kyu et al., 
2016). Finally, in a review of the research evidence relating to physical activity in preventing 
cardiovascular disease, Buttriss and Hardman (2005) showed that physical activity is a major 
independent protective factor against cardiovascular disease in both men and women, while a 
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more recent systematic review by Kyu et al. (2016) showed that the more physically active 
people were, the lower their risk of developing cardiovascular disease.  
 The role of physical activity in reducing the risk of developing some cancers has also 
been examined. In a handbook for cancer prevention, the International Agency for Research 
on Cancer (IARC) reviewed a range of studies that examined the literature pertaining to 
physical activity and weight control and evaluated a wide range of epidemiological research, 
animal experiments and mechanistic investigations (IARC, 2002). The IARC reported that 
regular physical activity significantly reduces the risk of breast and colon cancers, and 
possibly reduces the risk of endometrial and prostate cancers. These findings have since been 
supported by further systematic reviews. For example, Miles (2007) found support for the 
role of physical activity in reducing the risk of developing breast cancer and colon cancer. 
While Kyu et al. (2016) recently showed that higher physical activity reduces the risk for 
developing either breast or colon cancer. In combination, these reviews provide consistent 
support for the role of physical activity in reducing the risk of both breast and colon cancer, 
with the possibility of also reducing the risk of developing endometrial, prostate, and kidney 
cancer (IARC, 2002; Kyu et al., 2016; Miles, 2007).  
 Physical activity has also been found to be a benefit in relation to psychological health 
and wellbeing. Research has demonstrated a positive correlation between physical activity 
and mental health (Azar, 2011; Paluska & Schwenk, 2000; Salmon, 2001), quality of life 
(Brown et al., 2003; Vallance, Boyle, Courneya & Lynch, 2014) and wellbeing generally 
(Lawton, Brymer, Clough, & Denovan, 2017; McMahon et al., 2017). Furthermore, physical 
activity has also been shown to be associated with reduced risk of depression (Azar, 2011; 
Beard et al., 2007; McMahon et al., 2017), and anxiety and stress (McMahon et al., 2017; 
Salmon, 2001).   
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The health-related benefits of physical activity identified above have led to physical 
activity being a high priority on the public health agenda of many countries, including 
Australia (Department of Health, 2014). The Australian Federal Government has developed 
national guidelines for recommended levels of physical activity to reduce the risk of chronic 
disease and improve health (Department of Health, 2014). These guidelines are based on 
WHO recommendations and suggest that each week adults between 18-64 years of age 
engage in 150 to 300 minutes (2 ½ to 5 hours) of moderate intensity physical activity, 75 to 
150 minutes (1 ¼ to 2 ½ hours) of vigorous intensity physical activity, or an equivalent 
combination of both moderate and vigorous physical activity, in order to improve health and 
reduce the risk of disease. Similar guidelines have been adopted by other countries including 
the United States, Canada, the United Kingdom, The Netherlands, Finland and Germany 
(Department of Health, 2004, 2011, 2014; U.S. Department of Health and Human Services, 
2008; WHO, 2012, 2013, 2014, 2017). For example, Finland, Germany, the Netherlands and 
the United States all recommend the amount of moderate or vigorous activity outlined above, 
and suggest that aerobic activity should be performed in blocks of at least 10 minutes. In 
addition, these guidelines recommend muscle-strengthening activities be performed on two or 
more days per week (U.S. Department of Health and Human Services, 2008; WHO, 2012; 
WHO, 2013; WHO, 2014; WHO, 2017) 
 Over recent years, the majority of the adult Australian population have not been 
meeting the recommended levels of physical activity as outlined by the national guidelines 
(AIHW, 2017). In 2014-2015, 44% of Australian adults aged 18 years were insufficiently 
active (i.e., engaging in some physical activity but not meeting recommended levels) (AIHW, 
2017). The proportion of men and women in Australia who do not meet the recommended 
levels of physical activity increases with age, and is slightly higher among women than men 
(AIHW, 2017). 
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The term ‘physical activity’ is conceptualised differently across contexts and fields of 
research. A common definition of physical activity, which has been used by the WHO, is 
“any bodily movement produced by the skeletal muscles that results in energy expenditure” 
(Bouchard, Blair, & Haskell, 2012, p. 12; Caspersen, Powell, & Christenson, 1985, p. 234; 
WHO, 2017, p. 1). As such, physical activity is a broad term encompassing many types of 
behaviour. For example, dancing, stretching, running, swimming, walking, and cycling would 
all be considered physical activity. The term physical activity incorporates all activity, 
including purposeful exercise and incidental activity. However, it is important to understand 
that physical activity is multidimensional. Investigating the different dimensions of physical 
activity can include examining the intensity of, or the context (i.e., the domain) in which, the 
activity in performed. 
Physical activity intensity. 
An increasingly common approach to investigating physical activity is to measure 
physical activity intensity. The intensity of activity measures physical activity in terms of the 
energy expenditure, or the metabolic cost, used during the period of activity (WHO, 2017). 
The intensity of activity compares the metabolic exertion required to undertake that particular 
activity against the resting metabolic rate, or metabolic equivalent (MET) (Ainsworth et al., 
1993; Montoye, Kemper, Saris, & Washburn, 1995; Norton, Norton, & Sadgrove, 2010; 
Salmon, Owen, Crawford, Bauman, & Sallis, 2003). The type of physical activity is therefore 
categorised based on the level of exertion, otherwise referred to as intensity, using the 
metabolic resting rate as a baseline. The intensity of activity is often categorised into either 
light intensity physical activity (1.6 – 3 METs), moderate intensity physical activity (3.1 – 6 
METs) or vigorous intensity physical activity ( >6 METs) (Ainsworth et al., 1993; Montoye 
et al., 1995; Norton et al., 2010).  
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Research studies that have examined the intensity of physical activity in relation to 
health outcomes have shown inconsistent findings. Several studies have shown that vigorous 
physical activity is associated with greater benefits to health than moderate or light intensity 
activity (Miles, 2007; Swain & Franklin, 2006). For example, in a review of studies 
examining vigorous versus moderate intensity aerobic exercise in relation to cardiovascular 
disease risk, all of the epidemiological studies found greater benefits associated with vigorous 
intensity activity than moderate intensity activity (Miles, 2007). Further, review of clinical 
trials has also shown vigorous intensity activity to be associated with greater improvements 
in specific biological markers (i.e., diastolic blood pressure, glucose control) than those 
associated with moderate intensity physical activity (Swain & Franklin, 2006).  
Other studies have shown that moderate intensity physical activity is sufficient, or in 
some cases superior, in achieving health benefits. For example, results from a Diabetes 
Prevention Intervention program showed that a 46% reduction in diabetes incidence was 
achieved by participants who engaged in 150 weekly minutes of moderate intensity activity 
per week (Hamman et al., 2006). In addition, results from the Iowa Women’s Health Study 
showed moderate intensity physical activity to be associated with greater benefits in insulin 
resistance than vigorous intensity physical activity (Folsom et al., 2000).  
Finally, some studies have shown moderate intensity and vigorous intensity physical 
activity to have similar benefits for health. For example, O'Donovan, Kearney, Nevill, Woolf-
May, and Bird (2005) showed benefits for each intensity type in a 24-week intervention 
measuring insulin resistance among adult working men. Participating in the exercise 
intervention showed significant improvements in insulin concentration and other insulin-
related indicators. However, there was no significant difference between those who 
completed a moderate intensity program and those who completed a vigorous intensity 
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program (O'Donovan et al., 2005). 
Overall, the body of literature indicate that both moderate and vigorous physical 
activity are likely to be linked with benefits for health. However, the studies indicate that 
moderate physical activity may be more beneficial for some aspects of health, while vigorous 
may be more beneficial for other aspects of health. 
Physical activity domain. 
Another dimension of physical activity that is important to consider is the context in 
which it is performed. Physical activity can be performed across a range of settings. Some 
people may be most active at home, at work, or during their leisure time. Four key life-
domains have been identified to encompass physical activity (Autenrieth et al., 2011). 
Leisure-time activity occurs out of work hours, such as after work and on weekends. Sports 
and other activities done for recreation constitute leisure-time activity. Transport-related 
activity occurs when people are commuting between destinations. Examples include walking 
to work or cycling to school. Work-related activity refers to physical activity undertaken as a 
part of a job role, or undertaken during work hours. This includes actions like walking, 
lifting, shovelling or packing boxes. Household physical activity is undertaken as a part of the 
care of one’s home or residence. This could include activities such as cleaning or painting 
(Craig et al., 2003). 
A number of studies have examined whether the domain in which people engage in 
physical activity plays a role in the nature of the relationship between physical activity and 
health-related outcomes. Studies examining the relative associations of different domains of 
physical activity and health have been conducted with samples from a broad range of 
populations, primarily from Europe or North America (Chu & Moy, 2013; Fransson, 
Alfredsson, de Faire, Knutsson, & Westerholm, 2003; Samitz, Egger, & Zwahlen, 2011). In 
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their systematic review and meta-analysis of domains of physical activity and mortality, 
Samitz et al. (2011) found that stronger associations were found between improved mortality 
and both of leisure-related activities and home-related physical activity, while weaker 
associations were found between mortality and work- or transport-related physical activity 
(Samitz et al., 2011). In comparison, a study examining the associations between physical 
activity domains and risk factors for cardiovascular disease showed beneficial effects only in 
respect of leisure-related physical activity on a range of cardiovascular disease markers (e.g., 
hypertension, HDL cholesterol levels).  This study found vigorous home-related physical 
activity to have an adverse association with HDL cholesterol in both men and women 
(Fransson et al., 2003). In contrast, a later study examining the associations between domains 
of physical activity and metabolic risk factors showed that low levels of transport- work- and 
home-related physical activity were all significantly associated with greater risk for metabolic 
syndrome, however, this was not true for leisure-related physical activity (Chu & Moy, 
2013). These findings demonstrate that the different domains of physical activity are 
important when considering targeted health concerns, as it appears that the domain in which 
physical activity occurs may be a factor in the health outcome.  
Measurement of physical activity. 
Valid and reliable measures of physical activity are important to understand physical 
activity across a range of research areas.  Studies have used a range of measurement 
approaches (Bravata et al., 2007; Craig et al., 2003), and usually adopt either subjective 
measurement (consisting mainly of self-report surveys) (e.g., Fransson et al., 2003; Hu et al., 
2005; Samitz et al., 2011) or objective assessment (typically using accelerometers or other 
exercise equipment) (e.g., Matthews et al., 2016). 
Self-report measures are a common approach to measuring physical activity. Benefits 
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of self-report data include that it is an economical and fast approach to collecting information 
from samples that may be geographically diverse (Atkin et al., 2012; Howard, 1994). In the 
context of physical activity research, comprehensive self-report measures can collect 
information on various aspects of physical activity including the frequency, duration, 
intensity and domain (Atkin et al., 2012). Physical activity questionnaires that capture this 
information include the International Physical Activity Questionnaire (IPAQ) (Booth et al., 
2003) and the Short Questionnaire to Assess Health-Enhancing Physical Activity (SQUASH) 
(Wendel-Vos, Schuit, Saris, & Kromhout, 2003). A systematic review of the psychometric 
properties of such questionnaires showed that they generally have moderate validity and good 
reliability (Helmerhorst, Brage, Warren, Besson, & Ekelund, 2012). Self-reported physical 
activity data have also been collected via asking single or few items to determine whether 
physical activity guidelines have been met. For example, an item may assess whether a 
person has engaged in at least 30 minutes of moderate or vigorous physical activity, four to 
five times per week with responses being in a yes or no answer format (Pelletier, Boles & 
Lynch, 2004). However, the use of a single item to measure physical activity limits the range 
of data that can be collected into categorical data, which also prevents analysis from being 
performed on the individual categories. 
Summary 
 Research has shown consistent support for the role of physical activity in reducing the 
risk of developing several chronic diseases, as well as improving quality of life and 
wellbeing. The amount and type of physical activity required to achieve these benefits has 
been an area of growing investigation, and has led to international research and health 
promotion bodies providing guidelines on recommended physical activity levels for the 
population. Studies examining the benefits of moderate and vigorous physical activity have 
shown that health-related benefits may differ depending on the intensity of activity. 
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Examining physical activity by domain, however, has had fewer studies to determine whether 
health-related benefits are dependant on the context of activity. There is some evidence to 
suggest that leisure-related physical activity in particular may be beneficial for health. 
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Chapter 3 
Physical Activity and Work Outcomes 
Physical Activity and the Workplace 
Substantial changes have taken place in the modern physical, economic and social 
environmental contexts over the past century. These changes, including modernisation of the 
workplace, have been associated with drastically reduced demands for physical activity 
(Owen, Healy, Matthews, & Dunstan, 2010; Dunstan et al., 2013). For instance, the average 
sitting time for Australian adults is 39 hours per week (Australian Bureau of Statistics (ABS, 
2013). A large contributor to this amount of sitting time is work-related behaviour, 
particularly the time spent sitting in desk-based office environments (ABS, 2013; Dunstan et 
al., 2013; Matthews et al., 2008; Peters et al., 2010). Research suggests that jobs that involve 
more sitting time are associated with higher levels of overall sedentariness in a person’s 
general day-to-day routine (Thorp, Owen, Neuhaus, & Dunstan, 2011), and are also 
associated with the low levels of physical activity seen among the majority of the adult 
population (WHO, 2014). 
The implications of employee physical activity are important to understand. For 
instance, jobs that involve high levels of physical activity, such as farming or trades, have 
been associated with a lower proportion of physical and mental health issues than jobs that 
are less physically active, such as clerical or office positions (Merrill et al., 2012). Studies 
have shown that extended periods of sitting are associated with a range of chronic diseases 
including cardiovascular diseases, diabetes, and cancers (Booth, Roberts, & Laye, 2012; de 
Rezende, Rodrigues Lopes, Rey-Lopez, Matsudo, & Luiz Odo, 2014; Pronk, 2012). For 
example, in a 19-year longitudinal study of 1.1 million Swedish men, the relative risk of 
colon cancer in men who were employed in less active job roles (such as clerks, executives, 
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cashiers, administrative workers and bank employees) was 1.3 times higher than men who 
were employed in more active job roles (such as farmers, labourers, warehouse and 
construction workers, and electrical workers) (Gerhardson, Norell, Kiviranta, Pedersen, & 
Ahlbom, 1986). Low-activity jobs that involve a lot of sitting time also increase the risk of 
developing type 2 diabetes and cardiovascular disease mortality (Proper, Singh, van 
Mechelen, & Chinapaw, 2011).  
The physical activity of workers is also linked to other outcomes in addition to 
employee health, and have been examined by an increasing number of studies. For example, 
the relationship between physical activity and worker sickness absence has been examined in 
many studies over the past 30 years (e.g., Amlani & Munir, 2014; Steinhardt, Greenhow, & 
Stewart, 1991; White et al., 2016). Understanding the relationship between the physical 
activity of workers and work-related outcomes is important for a range of reasons. The first is 
to better understand the impact of employee physical activity on organisations and the 
economy. The body of research described above indicate that the generally low levels of 
physical activity among modern workers is detrimental to long term employee health (Booth 
et al., 2012; de Rezende et al., 2014; Gerhardson et al., 1986; Merrill et al., 2012; Pronk et al., 
2004; Proper et al., 2011). In Australia, healthcare costs associated with treating chronic 
diseases are the most expensive of all healthcare costs, with the latest estimates showing 
close to $15 billion for cardiovascular disease and musculoskeletal disorders (AIHW, 2013). 
However, these costs do not include the expense to employers from lost productivity. As 
such, the second reason for better understanding the relationship between the physical 
activity of workers and work outcomes is to help inform the development of more effective 
health interventions for workers.  
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Workplace health and wellbeing interventions have grown in popularity over the past 
20 years, and vary in their aims and approaches (Cloostermans, Bekkers, Uiters, & Proper, 
2015; Sjøgaard, Justesen, Murray, Dalager, & Søgaard, 2014; Sternfeld et al., 2009; Strijk, 
Proper, van der Beek, & van Mechelen, 2009). For example, interventions have involved 
implementing supervised aerobic exercises (Strijk, 2013), promoting stretching exercises 
(Hinman et al., 1997), developing physical exercise programs for workers (Sjogaard et al., 
2014), and using of exercise tracking tools (Sternfeld et al., 2009). Targeting changes in 
worker physical activity is a common aim, however, understanding which specific 
dimensions of physical activity would be most effective in achieving the outcomes of interest 
is currently unclear. 
The focus of this thesis is examining the link between employee physical activity in 
various intensities and domains, and four work-related outcomes: sickness absenteeism, 
presenteeism, work engagement, and job performance. Each of these outcomes will be 
reviewed in the following subsections.  
Physical Activity and Sickness Absenteeism 
Absenteeism is typically defined as the number of days missed from the workplace 
(Loeppke, Hymel, Lofland, & Scharf, 2003; Marzac, 2014). This definition includes several 
reasons for being absent, including workers’ compensation, short-term disability, sick leave, 
personal time off, and unpaid leave (Loeppke et al., 2003). The construct of interest in the 
present thesis is the absence from work due to health issues. Therefore, the term sickness 
absence and sickness absenteeism will be used. Sickness absenteeism is defined as days being 
absent from work that are attributed to being unwell (Steel, 2003; Whitaker, 2017). 
Sickness absenteeism is a major public health problem with wide economic impact on 
society (Amlani & Munir, 2014; Strömberg, Aboagye, Hagberg, Bergström, & Lohela-
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Karlsson, 2017).  A survey of Australian businesses recently showed that sickness 
absenteeism costs approximately A$33 billion annually in lost productivity (Direct Health 
Solutions, 2015). Findings from other countries have also found large economic costs, with 
the United States absenteeism costing US$226 billion annually (Centre for Disease Control 
and Prevention (CDC), 2015; Stewart, Ricci, Chee, & Morganstein, 2003), and £17 billion in 
the UK (Confederation of British Industry, 2011).  
Physical activity has been frequently linked to rates of sickness absenteeism. In 
particular, many studies have found a significant inverse relationship, where higher levels of 
physical activity are associated with lower rates of sickness absenteeism (Birdee et al., 2013; 
Burton, Chin-Yu, Xingquan, Schultz, & Abrahamsson, 2014; Laaksonen et al., 2009; 
LeCheminant, Merrill, & Masterson, 2015; Stanyar, 2015; Tolonen, Rahkonen, & Lahti, 
2016). Refer to Appendix D for a table of studies. 
Evidence from cross-sectional studies. 
In their systematic review on the relationship between physical activity and 
absenteeism, Amlani and Munir (2014) reviewed nine cross-sectional studies. Of these, eight 
provided support for the association between physical activity and lower rates of sickness 
absence. The samples included in these studies consisted of professional, skilled and semi-
skilled workers from a range of work settings such as financial services, healthcare 
organisations, airlines, and other public sectors. The studies were conducted in the United 
States, Europe, and the United Kingdom. Physical activity was primarily assessed using self-
reports, and MET values were not assessed in any of the studies. However, the specific 
measures used to assess physical activity differed widely. For example, one study measured 
physical activity in terms of whether participants accessed their worksite fitness centre over 
the course of the calendar year (Burton, McCalister, Chen, & Edington, 2005), while another 
study measured the frequency and distance that participants cycled for commuting purposes 
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(Hendriksen, Simons, Garre, & Hildebrandt, 2010), while a third study measured physical 
activity by asking participants the number of times per week that they engaged in aerobic 
exercise for a minimum of 20 minutes (Jacobson & Aldana, 2001). The lack of consistency in 
measuring physical activity among these studies limits their comparability. 
Of the cross-sectional studies reviewed by Amlani and Munir (2014), five also 
measured the intensity of the physical activity (Hendriksen et al., 2010; Jacobson & Aldana, 
2001; Kyröläinen et al., 2008; Pronk et al., 2004; Proper, van den Heuvel, De Vroome, 
Hildebrandt, & Van der Beek, 2006). Of these five studies, four found an inverse relationship 
between physical activity and absenteeism (Hendriksen et al., 2010; Jacobson & Aldana, 
2001; Kyröläinen et al., 2008; Proper et al., 2006).  Proper et al., (2006) found vigorous-
intensity physical activity was associated with lower rates of sickness absenteeism, while 
moderate-intensity physical activity was found to be associated with lower rates of sickness 
absenteeism in the studies by Jacobson & Aldana (2001) and by Kyrolainen et al., (2008). 
Hendriksen et al. (2010) examined physical activity in various intensities and also found a 
significant association between physical activity and lower rates of sickness absence across 
both vigorous and moderate intensities. Only one study found no significant relationship 
between physical activity and sickness absence (Pronk et al., 2004). Pronk et al. (2004) 
investigated the Health Risk Assessment (HRA) survey data of workers enrolled in managed 
care plans from corporations in the United States. Physical activity was assessed by self-
report where participants described the frequency of which they performed activities of 
various intensities.  Although the intensity of physical activity was assessed, the non-
significant relationship found in this study may be due to low levels of physical activity in the 
participant sample. As a group, the sample included in the Pronk et al. (2004) study did not 
reach the recommended guidelines for physical activity and were classified as overweight, 
with over a quarter of participants being either obese or severely obese. 
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Amlandi and Munir (2014) identified four additional cross-sectional studies that 
investigated physical activity and sickness absenteeism (Burton et al., 2005; Daley & Parfitt, 
1996; Steinhardt et al., 1991; Wattles & Harris, 2003). Two studies examined physical 
activity in terms of rates of attendance or membership at a fitness centre (Burton et al., 2005; 
Daley & Parfitt, 1996). The other two studies examined fitness information such as body 
composition, muscular strength, endurance, flexibility, and other aspects of fitness 
assessments (Steinhardt et al., 1991; Wattles & Harris, 2003). As the overall physical activity 
levels of the samples in these four studies cannot be determined from the information 
reported, it is difficult to determine whether these studies are in fact supportive of an inverse 
relationship between physical activity and sickness absenteeism. 
Since the review conducted by Amlani and Munir (2014), three additional cross-
sectional studies were found that have also examined the relationship between physical 
activity and absenteeism (Birdee et al., 2013; Burton et al., 2014; LeCheminant et al., 2015). 
Samples from these studies consisted predominantly of professional workers from fields 
including the finance, customer service (Burton et al., 2014), academia, and education sectors 
(Birdee et al., 2013; LeCheminant et al., 2015). Physical activity was measured using self-
report methods, which included information either on the frequency of physical activity only 
(Birdee et al., 2013), or information on both the frequency and duration of physical activity, 
undertaken by participants (Burton et al., 2014; LeCheminant et al., 2015). Of these three 
studies, only the study by Burton et al. (2014) measured both moderate and vigorous physical 
activity.  
The findings from the above three cross-sectional studies published in the past 4 years 
were consistent with previous research, where higher levels of physical activity were 
associated with lower rates of absenteeism (Birdie et al., 2013; Burton et al., 2014; 
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LeCheminant et al., 2015). Burton et al. (2014) categorised their data on moderate and 
vigorous intensities of physical activity into two groups; sufficiently active (meeting physical 
activity guidelines) (n = 2037, 47%) or insufficiently active (not meeting guidelines) (n = 
2308, 53%). Results showed that participants who were sufficiently active had significantly 
lower rates of absenteeism than those who were insufficiently active. 
The majority of the studies that have examined the intensity of physical activity in 
association with sickness absenteeism found that greater levels of both moderate and 
vigorous intensity activity were linked with lower absenteeism.  The only physical activity 
intensity study not to find a significant relationship with sickness absenteeism consisted of a 
participant sample with low average activity levels and who as a group were classified as 
overweight. However, some inherent limitations exist with cross-sectional research. For 
example, cross-sectional studies can not examine relationships between variables over time, 
can not determine cause and effect, and the findings may be skewed based on the timing of 
the data collection (Mann, 2003). 
Evidence from longitudinal studies.  
In their systematic review on the relationship between physical activity and 
absenteeism, Amlani and Munir (2014) identified 11 longitudinal studies (Bergstrom et al., 
2008; Christensen, Lund, Labriola, Bultmann, & Villadsen, 2007; Eriksen & Bruusgaard, 
2002; Holtermann et al., 2012; Laaksonen et al., 2009; Lahti, Laaksonen, Lahelma, & 
Rahkonen, 2010; Lahti, Lahelma, & Rahkonen, 2012; Proper et al., 2006; Strijk et al., 2011; 
van Amelsvoort, Spigt, Swaen, & Kant, 2006; van den Heuvel et al., 2005), all of which were 
conducted in Europe (Sweden, Denmark, Finland, Norway or The Netherlands). The duration 
of the studies ranged from 1.5 to 8 years. Three of these studies used the same dataset 
(Laaksonen et al., 2009; Lahti et al., 2010; Lahti et al., 2012), while another two studies also 
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shared a dataset (Proper et al., 2006; van den Heuvel et al., 2005), leaving eight independent 
participant samples. The samples included in these studies consisted of professional, skilled, 
or semi-skilled workers from a range of work settings such as city workers, technology 
manufacturing, administration, and customer service. Ages across the studies ranged from 37 
to 60 years old. With the exception of one study that included an exercise test (Strijk et al., 
2011), physical activity was assessed using self-reports, and MET values were calculated in 
three of these studies (Laaksonen et al., 2009; Lahti et al., 2010; Lahti et al., 2012). A range 
of physical activity behaviours were examined, including leisure-time physical activity, and 
exercise completed as a part of a workplace wellness program (Bergstrom et al., 2008). 
Methods of measuring physical activity varied between studies. For example, in one study 
participants were requested to report the frequency with which they engaged in ‘physically 
demanding’ sport over the past 12 months (van den Heuvel et al., 2005). Another study 
examined participants’ leisure-related and occupational-related physical activity across 
various intensities (Holtermann et al., 2012). 
Nine of the eleven longitudinal studies reviewed by Amlani and Munir (2014) also 
examined the intensity of physical activity (Christensen, Lund, Labriola, Bültmann, & 
Villadsen, 2007; Eriksen & Bruusgaard, 2002; Holtermann et al., 2012; Laaksonen et al., 
2009; Lahti et al., 2010; Lahti et al., 2012; Proper et al., 2006; Strijk et al., 2011; van den 
Heuvel et al., 2005). Eight of the studies included a range of physical activity intensities 
(Christensen et al., 2007; Eriksen & Bruusgaard, 2002; Holtermann et al., 2012; Laaksonen et 
al., 2009; Lahti et al., 2010; Lahti et al., 2012; Proper et al., 2006; Strijk et al., 2011), while 
one study examined only vigorous sporting activity (van den Heuvel et al., 2005). Of the 
eight studies that measured a variety of physical activity intensities, seven found support for 
the relationship between physical activity and lower rates of sickness absenteeism (Eriksen & 
Bruusgaard, 2002; Holtermann et al., 2012; Laaksonen et al., 2009; Lahti et al., 2010; Lahti et 
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al., 2012; Proper et al., 2006; Strijk et al., 2011). Three studies found that vigorous physical 
activity was associated with the lowest rates of absenteeism when compared to lower 
intensity physical activity (Lahti et al., 2010; Lahti et al., 2012; Proper et al., 2006).  The 
study by van den Heuval et al. (2005) examined only vigorous intensity sporting physical 
activity, and found lower rates of absenteeism amongst those who played vigorous sports, 
when compared to those who did not play vigorous sports. There were four remaining studies 
that measured a variety of physical activity intensities and found support for an inverse 
relationship with sickness absenteeism, regardless of the type of intensity (Eriksen & 
Bruusgaard, 2002; Holtermann et al., 2012; Laaksonen et al., 2009; Strijk et al., 2011).  
Two longitudinal studies did not measure physical activity intensity (Bergstrom et al., 
2008; van Amelsvoort et al., 2006). The study by van Amelsvoort et al. (2006) recorded the 
frequency with which participants engaged in physical activity. Their results showed that the 
frequency of physical activity was inversely related to rates of sickness absenteeism. In 
contrast, the study by Bergstrom et al. (2008) described physical activity in terms of 
attendance at an occupational health program. This study failed to find a significant 
association between physical activity and absenteeism. The measure of physical intensity 
frequency (i.e., attendance at a health program) may not have been sufficiently sensitive to 
fully detect and evaluate individual differences in physical activity.   
Finally, one longitudinal study did not find a significant association between physical 
activity and absenteeism (Christensen et al., 2007). This study of workers from the Danish 
Work Environment Cohort Study used a single item to measure physical activity, where 
participants self-reported the weekly duration they spent engaging in physical activity. 
Responses were provided as either “less than two hours per week”, “2-4 hours per week”, 
“more than 4 hours per week or strenuous”, or “more than 4 hours per week and strenuous”. 
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As with the studies by van Amelsvoort et al. (2006) and Bergstrom et al. (2008), the measure 
of physical activity was limited and therefore may not have been sensitive enough to detect a 
significant relationship.  
Amlani and Munir (2014) identified six longitudinal studies that measured physical 
activity engaged in for leisure purposes (Christensen et al., 2007; Eriksen & Bruusgaard, 
2002; Holtermann et al., 2012; Lahti et al., 2012; van Amelsvoort et al., 2006; van den 
Heuvel et al., 2005). Physical activity was measured by self-reports in all five studies, 
however, only one calculated MET values for physical activity (Lahti et al, 2012). These 
studies included samples of nursing personnel (Eriksen & Bruugsguard, 2002), employees of 
the City of Helsinki (Lahti et al., 2012) and workers from a range of Dutch companies (van 
Amelsvoort et al., 2006), including employees from industrial, administrative and service 
sectors (van den Heuvel et al., 2005).  
Of the six longitudinal studies that measured leisure-related physical activity, five 
found support for an inverse relationship with absenteeism (Eriksen & Bruusgaard, 2002; 
Holtermann et al., 2012; Lahti et al., 2012; van Amelsvoort et al., 2006; van den Heuvel et 
al., 2005). The remaining study found no significant relationship between leisure-related 
physical activity and absenteeism (Christensen et al., 2007). However, as noted above, a 
limitation of this study was the narrow measure of physical activity.  
Two of the longitudinal studies reviewed by Almani and Munir (2014) measured 
physical activity engaged in for work purposes (Bergstrom et al., 2008; Holtermann et al., 
2012). The first study, by Bergstrom et al. (2008). failed to find a significant relationship 
between work-related physical activity and absenteeism (Bergstrom et al., 2008). However, 
this study measured physical activity based on attendance in the workplace health program, 
and did not report duration, frequency or intensity of activity. Moreover, participating in a 
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workplace health program may not be considered ‘physical activity for work purposes’. As 
such, the findings by Bergstrom et al. (2008) may not be directly applicable to the body of 
research relating to work-related physical activity and sickness absenteeism. Interestingly, the 
study by Holtermann et al. (2012) found a positive correlation between work-related physical 
activity and of sickness absenteeism, where increased work-related physical activity was 
associated with higher sickness absenteeism (Holtermann et al., 2012). The measurement of 
work-related physical activity in this study was by self-report, and phrased the work-related 
activity questions to be directly relevant to the participants’ job role. For example ‘Most of 
the time you walk, and you often have to walk up the stairs and carry various items. 
Examples include mail delivery and construction work’. While this study did not collect 
detailed information on the nature of the physical activity, it did examine group participants 
in terms of the frequency, intensity and duration of their work-related physical activity 
(Holtermann et al., 2012), allowing for comparison across groups based on their relative 
intensity of work-related physical activity. 
Since Amlani and Munir’s 2014 systematic review was published examining physical 
activity and sickness absenteeism, two additional longitudinal research studies have been 
published (Kirkham et al., 2015; Tolonen et al., 2016). These studies were conducted over a 
3- or 4-year period. Samples included in these studies consisted of professional, skilled, or 
semi-skilled workers from a range of job roles such as research and development, information 
technology, manufacturing, engineering, or city workers.  Physical activity was assessed 
using self-report and both studies measured the time and intensity of the activity performed, 
while one study also measured leisure-related activity (Tolonen et al., 2016).  
Both of the recent longitudinal studies examining physical activity and sickness 
absenteeism found support for the inverse relationship between physical activity and 
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absenteeism. The study by Kirkham et al. (2015) examined the longitudinal data from a 
health risk assessment which categorised workers as ‘sufficiently active’ if they met physical 
activity guidelines. The results of these studies showed that the inverse relationship was 
evident across their entire sample and that the relationship was amplified among older people 
(> 45 years). The study by Tolenon et al. (2016), however, assessed leisure-related physical 
activity across a range of intensities, including moderate and vigorous, and also calculated the 
MET values among the sample. This study found that workers who engaged in vigorous 
physical activity were sick less frequently, and for a shorter duration, than workers who 
engaged in less vigorous activity.  
Overall, the majority of both cross-sectional and longitudinal studies have found 
support for an inverse relationship between physical activity and sickness absenteeism. This 
has been shown in studies that examine rates of physical activity intensity, and that also 
include measures of leisure-related activity. Conversely, two studies have instead found 
work-related physical activity may have no significant relationship, or even a positive 
relationship, with sickness absenteeism. However, these studies either included measures that 
used limited measures of physical activity or participant samples that engaged in low levels 
of physical activity.  
Physical Activity and Presenteeism 
The term presenteeism was coined in the early 1990’s by Cary Cooper, a Professor of 
Organisational Psychology from the University of Manchester (Chapman, 2005). An 
adaptation of the word absenteeism, presenteeism was originally intended to reflect the 
growing tendency for workers to spend increasing amounts of time at work when their 
continued employment was uncertain (Chapman, 2005). The conceptualisation has evolved to 
focus on the adverse effects that health issues have on workers who continue to attend work 
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rather than taking appropriate sick leave (Brown, 2013; Worrall, Cooper, & Campbell, 2000; 
Yu, Wang, & Yu, 2015). The concept has now commonly been defined as the extent to which 
health symptoms, conditions and diseases adversely affect the work productivity of 
individuals who choose to remain at work (Brown, 2013; Chapman, 2005; Yu et al., 2015). 
Attempting to measure presenteeism and its impacts on productivity poses difficulties as 
different job types and roles can vary in their respective types of productivity. One approach 
is to measure productivity via units of production (e.g., the output of a worker in factory, or 
the income from clients for a marketing executive). A second approach is to measure 
productivity via the number of adverse events that result in absenteeism (e.g., workplace 
accidents that have led to time away from work). The third approach is to measure 
productivity loss via self-reports, whereby employees can report the limitations of their work 
performance or productivity due to health issues (Allen & Bunn, 2003). Self-report 
approaches to measuring presenteeism are advantageous as data can be easily collected for a 
range of working populations. In a validity study of self-report presenteeism data, researchers 
asked employees of a manufacturing company to complete a validated presenteeism 
questionnaire (The Work Limitations Questionnaire, Lerner et al., 2001). The study 
compared objective productivity data (including absenteeism records, workers compensation, 
short-term disability, and pharmaceutical claims) against self-reported productivity. They 
found consensus between the self-reported productivity loss and a range of objectively 
measured indicators (i.e., absenteeism, filing for workers compensation, and hospitalisation) 
(Allen & Bunn, 2003). As such, self-report approaches to measuring presenteeism show 
construct and convergent validity and provide a versatile and economical avenue for 
measuring presenteeism. 
Several self-report questionnaires have been developed to measure presenteeism 
(Mattke, Balakrishnan, Bergamo, & Newberry, 2007). More commonly used questionnaires 
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include the World Health Organisation Work and Health Productivity Questionnaire (Kessler 
et al., 2003), the Stanford Presenteeism Scale (Koopman et al., 2002) and the Work 
Limitations Questionnaire (Lerner et al., 2001). The Work Limitations Questionnaire (WLQ) 
is advantageous in populations with a variety of job types, as the items enquire about 
difficulties or abilities to perform common job demands that are applicable and common 
across a variety of job types (Rojas, 2014). In addition, the WLQ has shown compliance with 
the American College of Occupational and Environmental Medicine (ACOEM) 
recommendations for instrument choice through encompassing a range of qualities, including 
scientific evidence of reliability and validity.  The psychometric properties of the WLQ has 
been examined in three separate studies totalling nearly 1300 participants (including 
osteoarthritis patients, call centre and warehouse personnel, and a National Institute of Mental 
Health depression study sample) which showed the WLQ has good convergent validity, 
discriminant validity and construct validity. The evaluation also showed high reliability of the 
scale, and recommended the scale be used to measure health-related productivity loss across a 
wide range of disease states, industries, and occupations (Loeppke et al., 2003; Mitchell & 
Bates, 2011). In addition, a review of eight self-report presenteeism questionnaires showed 
the benefits of using the WLQ in physical activity research, which include its psychometric 
properties and the phrasing of the items allowing it to be administered in general samples 
with a variety of job types (Brown, Burton, Gilson & Brown, 2014). 
The effects of presenteeism, and how to manage it, is of growing interest to employers 
and researchers. Costs of presenteeism to employers range from around US$576 billion 
annually in the United States (Institute, 2012), A$34 billion in Australia (Corporation, 2016), 
while the United Kingdom estimate that presenteeism costs between 1.8 to 2.6 times more 
than absenteeism (Consultancy, 2016). One study estimated that presenteeism was 
responsible for over 60% of economic losses due to poor employee health (Goetzel et al., 
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2004). Moreover, presenteeism has been estimated to cost the economy 50% more than the 
productivity loss due to absenteeism (Xiaoqian & Jianshi, 2010). 
Key health concerns that contribute to presenteeism include chronic health issues, 
such as musculoskeletal disorders, upper and lower back pain, and neck pain (Aronsson, 
Gustafsson, & Dallner, 2000; Campo & Darragh, 2012; Burton, Pransky, Conti, Chen, & 
Edington, 2004; Leineweber, 2012; Schultz & Edington, 2007). Other health conditions 
commonly investigated in association with presenteeism include high body mass index 
(Fitzpatrick & Fullen, 2014; Janssens, 2012), allergies (Campo & Darragh, 2012), and mental 
health issues such as depression (Cocker et al., 2011; Hilton, 2008).  
The established relationships between physical activity and health, and between 
health and presenteeism, has led researchers to examine whether a relationship exists between 
physical activity and presenteeism (Brown, 2013). Research examining this area is broad in 
focus, with a large body of research examining physical activity as just one of many health 
behaviours that can influence presenteeism. For instance, Health Risk Appraisal (HRA) data 
from organisations is often utilised to examine how lifestyle factors (including physical 
activity) relates to presenteeism. Refer to Appendix E for a table of studies. 
Evidence from cross-sectional HRA studies. 
 In the present literature review, six cross-sectional studies were identified that 
examined the relationship between presenteeism and a range of worker health risks of 
workers that have included physical activity. These studies have included samples of health 
insurance workers (Katz, Pronk, & Lowry, 2014), finance workers (Burton, McCalister, Chen 
& Edington, 2005), Pepsi bottling workers (Henke et al., 2010), workers of a corporate-
sponsored fitness centre (Boles, Pelletier, & Lynch, 2004), workers of a large corporation 
(Kowlessar, Goetzel, Carls, Tabrizi & Guindon, 2012), and workers across a range of 
corporations (Musich, Hook, Baaner, Spooner & Edington, 2006). Studies have been 
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conducted in the United States (Boles et al., 2004; Burton et al., 2005; Henke et al., 2010; 
Katz et al., 2014; Kowlessar et al., 2012) and Australia (Musich, Hook, Baaner, Spooner, & 
Edington, 2006). In all six studies, the data on the health risks were obtained via self-report 
surveys from employees within an organisation. The data for each of the health risk factors 
were categorised as ‘at risk’ or ‘not at risk’ (Boles et al., 2004; Burton et al., 2005; Henke et 
al., 2010; Kirkham et al., 2015; Kowlessar, R. Z. Goetzel, Carls, Tabrizi, & Guindon, 2011a; 
Musich, Hook, Baaner, & Edington, 2006; Pelletier, Boles, & Lynch, 2004; Shi, Sears, 
Coberley, & Pope, 2013). A person’s level of physical activity would deem them ‘at risk’ or 
‘not at risk’ depending on whether their self-reported physical activity levels met the 
guideline or rule used in that particular study. For example, one study categorised the 
physical activity of participants based on whether their weekly activity included at least 150 
minutes of activity that was at least moderate intensity, 75 minutes of vigorous intensity 
activity, or an equivalent combination of the two (Katz et al., 2014). Another study 
considered workers to be ‘at risk’ if they did not meet guidelines of moderate or vigorous 
activity for at least 30 minutes four to five times per week (Boles et al., 2004). These studies 
utilised common presenteeism surveys such as the Work Productivity and Activity 
Impairment questionnaire (WPAI) or WLQ embedded in the HRA survey (Burton, Chen, 
Conti, Schultz, & Edington, 2006; Burton et al., 2005; Kowlessar et al., 2011a), while other 
studies used a smaller selection of items to measure presenteeism (Musich et al., 2006; 
Musich et al., 2006). These studies used 5 items embedded in their questionnaire to assess 
workers’ difficulty in completing different aspects of their work, although did not report 
whether this selection of items was validated. 
 Four of the cross-sectional studies investigating health risks in relation to 
presenteeism showed a direct link between lower physical activity and presenteeism. Of these 
four studies, three found that being ‘at risk’ by not meeting physical activity guidelines was 
41 
 
associated with significantly higher rates of presenteeism than for those workers who 
engaged in sufficient physical activity to be deemed ‘not at risk’ (Boles et al., 2004; 
Kowlessar, Goetzel, Carls, Tabrizi, & Guindon, 2011b; Riedel et al., 2009). For example, a 
study by Boles et al. (2004) included a sample of workers who were members of a corporate-
sponsored fitness centre in the US and all employees on one field site. The sample was three 
quarters female who were younger than age 45, which was representative of the population of 
workers within the organisation sampled. Workers who did not meet physical activity 
guidelines were significantly higher in presenteeism scores than those who did meet 
guidelines. In another study by Riedel (2009), researchers examined the association between 
preventable health risks and self-reported presenteeism, and similarly found that those who 
were considered at risk due to low physical activity had significantly higher presenteeism 
than those who were not at risk.  
 Of the cross-sectional HRA studies that examined the direct association between 
physical activity and presenteeism, only one did not find a significant difference between 
those ‘at risk’ and those ‘not at risk’ (Musich et al., 2006). The focus of this study was an 
examination of the health risks of employees. However, the criteria used to categorise 
participants into these groups was not defined, and the descriptions that were used described 
participants as either ‘physically active’ or ‘sedentary’. As such, the amount of physical 
activity that guided the categorisation of participants into either being ‘at risk’ or ‘not at risk’ 
may have been different from the other research in this area.  
 Four of the HRA studies did not examine the direct relationship between physical 
activity and presenteeism but instead reported a cumulative relationship between 
presenteeism and a ‘number of risks’, one of which was insufficient physical activity 
(measured in different ways, as described above). All four of these HRA studies showed that 
having a greater number of health ‘risks’ (including insufficient physical activity) was 
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associated with higher levels of presenteeism (Katz et al., 2014; Kowlessar, 2011; Musich et 
al., 2006; Riedel et al., 2009). For example, Katz et al. (2014) found that participants who had 
fewer risks by being non-smokers, sufficiently physically active and not engaging in risky 
drinking behaviours had lower presenteeism than participants who were at risk across one or 
more of these behaviours. In a separate study, Kowlessar et al. (2011) collected information 
on 11 modifiable health risks for active employees who completed a health assessment and 
found that having a greater number of health risks was associated with higher presenteeism. 
This finding was consistent with that of Musich et al. (2006), who examined the HRA data 
across 12 health risks and eight medical conditions. Again, having a greater number of health 
risks was found to be significantly associated with higher rates of presenteeism. 
 Overall, the cross-sectional studies examining various health risks, including physical 
activity, have shown consistent findings that meeting physical activity guidelines is 
associated with lower presenteeism. The one study where this was not found did not define 
the amount of physical activity that would be considered to be risky, and the findings cannot 
be compared to other studies that did detail the categorical information.  
Evidence from longitudinal HRA studies. 
The present literature review identified six studies that have examined the ‘health 
risk’ of workers in relation to presenteeism in longitudinal studies (Burton et al., 2006; 
Kirkham et al., 2015; Lenneman, Schwartz, Giuseffi, & Wang, 2011; Pelletier et al., 2004; 
Shi et al., 2013; VanWormer, Boucher, & Sidebottom, 2015). All six of these longitudinal 
studies examined the association between a combination of risk factors and presenteeism, and 
five of these studies reported on the association between physical activity and presenteeism 
(Burton et al., 2006; Kirkham et al., 2015; Lenneman et al., 2011; Pelletier et al., 2004; 
VanWormer et al., 2015). All six studies were conducted in the United States, and samples 
from these studies have included workers from the financial services sector (Burton et al., 
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2006; Shi et al., 2013), manufacturing (Kirkham et al., 2015; Shi et al., 2013), and health care 
sector (Shi et al., 2013). The duration of studies ranged between 1 (Pelletier et al., 2004; Shi 
et al., 2013) and 4 years (Kirkham et al., 2015; Lenneman et al., 2011). Physical activity was 
measured by self-report, and questions pertaining to physical activity determined whether 
participants were ‘at risk’ based on a specific guideline, which varied between studies. For 
example, Pelletier et al. (2004) categorised participants as ‘at risk’ if they failed to engage in 
30 minutes of moderate or vigorous intensity physical activity, 4 to 5 times per week. 
Conversely, Burton et al., (2006) categorised participants at ‘at risk’ if they failed to be 
physically active on at least one occasion in the past week. The use of an established and 
validated physical activity questionnaire was not reported in any of the studies. Presenteeism 
was also measured by self-reports with three studies using the Work Productivity and 
Activity Impairment questionnaire (WPAI) (Lenneman et al., 2011; Pelletier et al., 2004; 
VanWormer et al., 2015), two studies using the 8-item version of the Work Limitations 
Questionnaire (WLQ) (Burton et al., 2006; Kirkham et al., 2015), and one study using the 
wellbeing assessment for productivity (Prochaska, 2011; Shi et al., 2013). 
 Of the five longitudinal studies that reported on the relationship between physical 
activity and presenteeism, three studies found a significant inverse relationship between 
physical activity and presenteeism (Kirkham et al., 2015; Lenneman et al., 2011; Pelletier et 
al., 2004), however, only two of these studies found that this relationship was maintained at 
re-testing (Kirkham et al., 2015; Lenneman et al., 2011). In the third study (Pelletier et al., 
2004), physical activity was considered a risk factor if the participant did not engage in 
moderate or vigorous physical activity for at least 30 minutes four to five times per week 
(Pelletier et al., 2004), and changes in health risk were assessed by determining whether the 
proportion of individuals with each health risk changed over time. At baseline, those with low 
risk for physical inactivity had significantly lower rates of presenteeism than those who were 
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at high risk of physical inactivity. The longitudinal follow-up failed to show a significant 
change in presenteeism associated with a change in physical inactivity risk from Time 1 to 
Time 2, however, the proportion of the sample who reduced their physical inactivity risk 
between Time 1 and Time 2 was approximately 7% of the sample (n = 37). Consequently, the 
analysis may have not had sufficient power to identify whether change in risk of physical 
inactivity was predictive of changes in presenteeism. 
Two of the longitudinal studies failed to find a significant relationship between 
physical activity risk and presenteeism. The first study modelled risk of participants over the 
duration of the study, and in general, the findings showed that when employees increased 
their risk, or remained high risk, they had significantly greater presenteeism than those who 
had low risk or reduced their risk over time (Burton et al., 2006). However, when examining 
physical activity in particular, there was no associated change in presenteeism over time. Yet, 
this study categorised participants as ‘not at risk’ if they engaged in physical activity at least 
once a week (Burton et al., 2006). This amount of physical activity is lower than that the 
other studies that have examined the relationship (Fitzpatrick & Fullen, 2014; Pelletier et al., 
2004; VanWormer et al., 2015), and is also lower than national and international guidelines 
(U S Department of Health and Human Service, 1996; WHO, 2017). As such, the amount of 
physical activity that was being engaged in by the ‘not at risk’ group may have been low and 
not enough to be associated with the health benefits of physical activity.  
The second longitudinal study that failed to find a significant relationship between 
physical activity risk and presenteeism examined two-year changes of lifestyle behaviours in 
relation to presenteeism (VanWormer et al., 2015). The study categorised physical activity 
risk as where participants engaged in less than the equivalent of 150 minutes of moderate 
physical activity per week. While findings from this study did not indicate that improvements 
in physical activity over the two years were associated with any improvements in 
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presenteeism, the sample’s baseline characteristics need to be noted. The study’s baseline 
data showed that 70% of the participant sample were categorised as sufficiently active, which 
is high when compared to the population (AIHW, 2012). Although the study did not report 
the proportion of participants who were sufficiently active at the two-year follow up, their 
highly active sample at baseline may have limited the proportion of the sample who could 
have increased their activity into this category by follow-up. 
Evidence from cross-sectional studies. 
 Five cross-sectional observational studies were identified which directly examined the 
relationship between physical activity and presenteeism (Bernaards, Proper, & Hildebrandt, 
2007; Burton et al., 2014; Fitzpatrick & Fullen, 2014; Pronk et al., 2004; Yu et al., 2015). 
These studies measured physical activity via self-report, using instruments such as the 
International Physical Activity Questionnaire (IPAQ) (Fitzpatrick et al., 2014), the SQUASH 
(Bernaards et al., 2007), and the Godin leisure questionnaire (Pronk et al., 2004). Three of 
these studies measured the intensity of physical activity (Bernaards et al., 2007; Fitzpatrick et 
al., 2014; Pronk et al, 2004). Of the three studies that measured physical activity specific to 
domains (Bernaards et al., 2007; Fitzpatrick et al., 2014; Pronk et al., 2004), two studies 
collected information regarding different domains of activity (Bernaards et al., 2007; 
Fitzpatrick et al., 2014), while the other one measured only leisure-related activity (Pronk et 
al., 2004). Presenteeism was measured by self-report, with two studies using the World 
Health Organisation Health and Work Performance Questionnaire (HPQ) (Bernaards et al., 
2007; Fitzpatrick et al., 2014) and one using an adapted version of the HPQ (Pronk et al., 
2004). Two studies categorised participants as ‘sufficiently active’, ‘insufficiently active’ or 
‘inactive’ (Burton et al., 2014; Yu et al., 2015). The studies examined samples that included 
workers from a health insurance provider, workers enrolled in managed care plans (Pronk et 
al., 2004), white collar workers with pre-existing neck and upper limb symptoms (Bernaards 
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et al., 2007; Fitzpatrick et al., 2014), workers from a United States Fortune 100 company with 
or without Metabolic Syndrome (Burton et al. 2014), and workers from the finance, customer 
service (Burton et al., 2014), and petrochemical industries (Yu et al., 2015). 
 Of the five observational cross-sectional studies reviewed that directly examined the 
association between physical activity and presenteeism, three found an inverse relationship 
between the total amount of physical activity and presenteeism (Bernaards et al., 2007; Yu et 
al., 2015; Burton et al., 2014). One of these studies found that greater levels of total physical 
activity were associated with reduced presenteeism, and showed a weak but statistically 
significant inverse relationship among the workers with neck and upper limb symptoms, 
which comprised this study sample (Bernaards et al., 2007). The other two studies found that 
participants who were categorised as ‘sufficiently active’ were shown to report significantly 
less presenteeism than those who were categorised as ‘insufficiently active’ or ‘inactive’ (Yu 
et al., 2015; Burton et al., 2014). For example, Burton et al. (2014) showed that participants 
with Metabolic Syndrome who met physical activity recommendations reported significantly 
lower presenteeism than participants with Metabolic Syndrome who did not meet physical 
activity guidelines. Similarly, participants without Metabolic Syndrome who met physical 
activity recommendations reported significantly lower presenteeism than participants without 
Metabolic Syndrome who did not meet physical activity guidelines. 
Of the five observational cross-sectional studies reviewed that directly examined the 
relationship between physical activity and presenteeism, only three examined the intensity of 
the physical activity (Bernaards et al., 2007; Pronk et al., 2004; Fitzpatrick et al., 2014). Of 
these, only one study found the intensity of the physical activity to be significantly associated 
with presenteeism (Pronk et al., 2004). Pronk et al (2004) found that higher levels of 
moderate leisure-related activity were associated with lower presenteeism. In this study, 
vigorous leisure-related physical activity was not associated with presenteeism. These 
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findings, while indicative of the importance of moderate intensity physical activity, should be 
interpreted in the context of other factors regarding the study. Firstly, as a group, the sample 
included in this study was on average overweight and did not meet physical activity 
guidelines, and therefore the health-related benefits associated with physical activity may not 
have been obtaining. The second factor is that the questionnaire used in this study measured 
only leisure-related physical activity (and not the other domains of activity), which means 
that the overall lifestyle of the sample could not be ascertained. 
The two other cross-sectional observational studies that directly examined the 
relationship between physical activity intensity and presenteeism did not find support for a 
relationship between physical activity and presenteeism (Bernaards et al., 2007; Fitzpatrick et 
al., 2014). The first study, conducted by Bernaards et al. (2007), examined a sample of 343 
white-collar computer-workers with pre-existing neck and upper limb symptoms. The second 
study, by Fitzpatrick et al. (2014), examined a small sample (n = 40) of computer workers 
with neck pain. Interestingly, both of these studies examined samples with neck pain. This 
suggests that the relationship between physical activity and presenteeism may not be present 
among workers who are experiencing neck pain, and possibly upper limb pain. However, the 
second study by Fitzpatrick et al. (2014) had a small sample size which may have limited the 
power of the study to find a significant relationship. As such, drawing a reliable conclusion 
about the lack of relationship between physical activity and presenteeism among workers 
with neck pain cannot be drawn from these studies.  
 One of five cross-sectional observational studies that examined a direct relationship 
between physical activity and presenteeism measured physical activity by domain (Pronk et 
al., 2004). Pronk et al. (2004) reported results, which measured leisure-related physical 
activity and presenteeism. The findings of this study have been reported above.  
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 Overall, the findings from studies examining the relationship between physical 
activity and presenteeism is mixed. While the HRA studies that directly examined the 
relationship were mostly in support of higher physical activity being associated with lower 
presenteeism, other research has been less consistent, however, this may be due to the low 
sample size and thus reduced power of those studies. Some interesting aspects of the existing 
research literature include that, similarly to the sickness absenteeism literature, both moderate 
and vigorous physical activity are shown to be associated with presenteeism at times, 
however, the relative importance of each intensity appears to differ across studies and 
samples. Leisure-related physical activity may also be important, yet other domains of 
activity need to be examined.  
Physical Activity and Work Engagement 
An additional work outcome that is of growing interest to organisations is work 
engagement. Work engagement has been defined as “a positive, fulfilling, work-related state 
of mind that is characterised by vigour, dedication, and absorption” (Shaufeli & Bakker, 
2003, p. 4). The concept of work engagement was borne from research into the concept of 
burnout, which is considered the antipode of work engagement (Shaufeli & Bakker, 2003). 
While burnout is characterised by exhaustion, cynicism and ineffectiveness, work 
engagement is a state of positive work-related state of wellbeing. Vigour is considered to be 
the energy or activation towards one’s work, dedication is the identification that a person has 
with their work tasks due to them being meaningful and inspiring, and absorption is how 
engrossed or immersed people feel in their work (Bakker, Schaufeli, Leiter, & Taris, 2008). 
Work engagement has been commonly measured by self-reports. The Utrecht Work 
Engagement Scales (UWES) is one of the most well used and recognised scales to measure 
work engagement (Bakker et al., 2008). This scale has been validated across several countries 
including Finland (Hakanen, Bakker, & Schaufeli, 2006), Greece (Xanthopoulou, Bakker, 
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Kantas, & Demerouti, 2012), Japan (Shimazu et al., 2008), South Africa (Storm & 
Rothmann, 2003), Spain (Schaufeli, Martinez, Marques Pinto, Salanova, & Bakker, 2002) 
and the Netherlands (Schaufeli & Bakker, 2003; Schaufeli et al., 2002) and studies report the 
UWES to have construct validity (Shimazu et al., 2008), discriminant validity (Schaufeli, 
Martinez, Marques Pinto, Salanova, & Bakker, 2002), and very good reliability of between 
.80 and .90 (Demerouti, Bakker, Janssen & Schaufeli, 2001; Montgomery, Peeters, Schaufeli 
& Den Ouden, 2003; Schaufeli, Taris & Van Rhenen, 2003). 
 The importance of work engagement for organisations and employers has been 
highlighted in research spanning over the past decade (Gallup, 2013). For example, in an 
observational study based on data from 1.4 million employees across 192 organisations, in 49 
industries across 34 countries, higher levels of work engagement was found to be associated 
with benefits such as lower rates of absenteeism, employee turnover, shrinkage (theft), and 
safety or quality incidents, and higher productivity and profitability (Gallup, 2013). Other 
studies have also shown employees with higher work engagement also have higher levels of 
commitment to their organisation, lower levels of intentions to leave the organisation (Saks, 
2006), and reduced risk of burnout (Schaufeli, Tarls & van Rhenen 2008). 
 To date, only two studies have examined the relationship between physical activity 
and work engagement, both of which were conducted in the Netherlands. One was a cross-
sectional observational design which examined workers in the food industry (van 
Sheppington et al., 2014) and the other was a randomised controlled trial (RCT) of employees 
of a research institute (van Berkel et al., 2013). Work engagement was measured using in one 
case the entire UWES (van Berkel et al., 2013) and in the other case one UWES subscale 
(vigour) (van Scheppingen et al., 2014). Physical activity in both studies was measured by 
self-report and by objective measures, with one study using the Short Questionnaire to Assess 
Health Enhancing Physical Activity (SQUASH) and accelerometers (van Berkel et al., 2013), 
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and the second study asking two questions to establish physical activity duration, frequency 
and intensity: “How many days a week do you spend at least 30 minutes doing moderate 
physical activities, comparable to walking or cycling?” and “How many days a week do you 
spend at least 20 minutes doing severe physical activity which makes you perspire?” (van 
Sheppington et al., 2014). Both studies collected information regarding the intensity of 
physical activity, while only the study by van Berkel et al. (2013) collected information on 
the domain of the physical activity. 
The study by van Berkel et al. (2013) directly examined the association between 
physical activity and work engagement and did not find support for a relationship. This study 
consisted of 257 employees from two research institutes. The study compared the 
associations between self-reported physical activity (including information on the intensity, 
frequency and duration), with objectively measured physical activity with the use of 
accelerometers (van Berkel et al., 2013). Despite collecting data on the different dimensions 
of physical activity, only total amount of physical activity was reported. Findings from the 
study did not show a relationship between work engagement and either self-reports or 
objectively measured levels of physical activity. However, the baseline characteristics of the 
study showed that the intervention group had a higher average work-engagement score than 
the control group (M= 4.09, SD= .81; M= 4.02, SD= .91, respectively). While these 
differences were controlled for in the study, the difference in baseline work engagement may 
have impacted on the amount of improvement that could be achieved in work engagement on 
the 6-point scale over the course of the study duration. In addition, the sample of researchers 
included in the study was highly educated, and other research suggests that more highly 
educated workers to report on average higher levels of work engagement than workers with 
lower levels of education (Barkhuizen & Rothmann, 2006).  
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The study by van Sheppington et al. (2014) examined whether there was a 
relationship between physical activity and the subscale of work engagement, vigour, which 
measures aspects of work associated with worker energy. For example, one subscale item 
refers to a feeling of ‘bursting with energy’ while at work. This study examined 629 Dutch 
dairy workers who completed a survey regarding a range of lifestyle behaviours. Physical 
activity was assessed via self-report, including information on the frequency with which 
participants engaged in both moderate and vigorous physical activity.  However, the intensity 
levels of physical activity, while collected, were collapsed together into a single physical 
activity score. The study found that physical activity was significantly and positively 
associated with work engagement as measured by the score on the vigour subscale, 
suggesting that there may be a link between physical activity and at least one aspect of work 
engagement.  
These two studies found different results regarding the relationship between physical 
activity and work engagement. While one study found no evidence of a relationship, the 
sample used may have been inherently engaged with their work. The other study did find 
evidence of a relationship, however, only used one of the work engagement subscales in the 
analysis. Additional studies are needed which use the full UWES scale (Shaufeli & Bakker, 
2003). Moreover, studies are also needed to examine whether different dimensions of 
physical activity (including different intensities and domains) are related to work 
engagement. Neither of the two existing studies examined physical activity as a 
multidimensional construct.  
Physical Activity and Job Performance 
Another work outcome of interest to employers is job performance. Job performance 
refers to how well an individual employee rates that they are completing their job role (Pronk 
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et al., 2004). This differs from presenteeism, which measures an employee’s workplace-
specific lost productivity due to health issues.  
 The importance of job performance becomes evident due to the demonstrated 
association with economic indicators that are of importance to employers. For example, 
higher job performance has been associated with higher job satisfaction (Bouckenooghe, 
Raja, & Butt, 2013; Janssen & Van Yperen, 2004; Judge, Thoresen, Bono, & Patton, 2001), 
lower absenteeism (Hunter & Schmidt, 1990), and lower rates of voluntary turnover 
(Bouckenooghe et al., 2013), all of which have important economic impact for organisations. 
  To date, three cross-sectional studies have directly examined the relationship between 
physical activity and self-rated job performance (Bernaards et al., 2007; LeCheminant et al., 
2015; Pronk et al., 2004). There appears to be no published longitudinal studies examining 
physical activity and job performance. The cross-sectional studies have included samples of 
white-collar workers (N = 123) (Bernaards et al., 2007), school-based workers (N = 2,398) 
(LeCheminant et al., 2015), and insurance company workers and workers currently under 
managed care plans (N = 700) (Pronk et al., 2004). The studies were conducted in either the 
United States (LeCheminant et al., 2015; Pronk et al., 2004) or the Netherlands (Bernaards et 
al., 2007). These studies all used self-report methods to obtain physical activity data. Pronk et 
al. (2004) measured leisure-related activity, while Bernaards et al. (2007) assessed physical 
activity across the four domains of leisure-time activity, transport-related activity, work- or 
school-based activity, and household activity. LeCheminant et al. (2014) was the only study 
which did not measure the domain in which the physical activity was performed. 
 Two of the three cross sectional studies also measured the intensity of physical 
activity in association with job performance (Bernaards et al. 2007; Pronk et al. 2004). Pronk 
et al. (2004) found that higher levels of moderate-intensity or vigorous-intensity physical 
activity were significantly associated with higher rates of job performance, while Bernaards 
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et al. (2007) did not find a significant relationship between either moderate-intensity or 
vigorous-intensity physical activity, and job performance. However, the Bernaards et al. 
(2007) study did find that, when intensity types were combined, higher levels of total 
physical activity was significantly associated with higher levels of job performance. 
LeCheminant et al. (2013) did not measure physical activity intensity, however, did find 
support for a relationship between physical activity and self-rated job performance.  
 Leisure-related activity has been examined in association with self-rated job 
performance in only one cross-sectional study (Pronk et al., 2004). This study investigated 
leisure-related activity at various intensities and found that higher levels of either moderate-
intensity leisure-related activity or vigorous-intensity leisure-related activity were 
significantly associated with higher self-rated job-performance (Pronk et al., 2004).  
Overall, based on the limited research available to date, it appears that higher total 
physical activity is associated with higher job performance. However, when the intensity of 
physical activity is examined directly, the relationship with job performance is less 
consistent. Finally, further studies examining physical activity domains are needed to verify 
the findings of the single study that has shown that leisure-related activity predicts higher job 
performance. 
Summary 
 While there is an emerging body of research examining the potential relationships 
between physical activity and each of the four workplace outcomes of interest (i.e., sickness 
absenteeism, presenteeism, work engagement and job performance), the findings are 
inconsistent across studies. Of these four workplace outcomes, the research literature to date 
is the most consistent in relation to sickness absenteeism, where the studies have largely 
found that higher levels of physical activity (measured by total, intensity, or by the domain of 
leisure-related activity) have been shown to be consistently associated with lower levels of 
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sickness absenteeism. However, the other domains of physical activity require further study, 
both to explore the association with sickness absenteeism and to replicate previous research 
in the Australian workforce. To date, only two studies examining physical activity and 
sickness absenteeism have been conducted using Australian samples (Musich et al., 2006; 
Musich et al., 2006), and neither of these studies reported the intensity or domain of physical 
activity of the sample.   
The research examining physical activity and presenteeism is mixed.  Most HRA 
studies are supportive of an inverse relationship (i.e., higher levels of physical activity have 
been largely found to be significantly associated with lower levels of presenteeism).  
However other studies have had mixed findings. Examining the multiple dimensions in 
relation to presenteeism may help to clarify the ambiguity in the existing literature.  
Finally, there have been limited studies to date directly examining physical activity in 
relation to either work engagement or job performance. There are indications that higher 
physical activity levels may in some circumstances be associated with higher levels of work 
engagement and job performance, however replication of existing findings, along with 
examination of multi-dimensional physical activity, is important to better understand the 
relationships.  
It appears that, prior to the current research, there have been no prior longitudinal 
studies which have examined physical activity as a multidimensional construct coveirng the 
total physical activity, physical activity intensities and the domains of activity in predicting 
work outcomes. Examining the dimensions of physical activity with these work-related 
outcomes longitudinally will provide important insights into how different aspects of physical 
activity influence different work outcomes over time. This will help to inform the 
development of more useful and effective interventions that target physical activity of 
workers so that interventions are targeting the work-outcomes of interest.   
55 
 
Chapter 4  
Health Climate 
 The health and wellbeing of the workforce has become an area of focus among 
employers, researchers, and governing bodies (e.g., Heart Foundation, 2017; Orchard, 2017). 
With this focus, a concept has emerged which considers the attitudes and perceptions of 
employee health and wellbeing within the workplace. Health Climate is a term incorporating 
the perceptions and attitudes of the people within a workplace regarding the level of support 
they receive in relation to their own health and wellbeing. Specifically, health climate has 
been defined as “employee perceptions of active support from coworkers, supervisors, and 
upper management for the physical and psychological wellbeing of employees” (Zweber, 
Henning, & Magley, 2015, p. 1). The health climate of an organisation is linked to wider 
factors including behaviour choices, organisational norms and values, employee attitudes, 
social support, and environmental conditions (Vandenberg, Park, DeJoy, Wilson, & Griffin- 
Blake, 2002; Zweber et al., 2015). 
The concept of health climate has evolved from the broader model of workplace 
climate (Schneider, 1975). Workplace climate refers to the patterns of behaviour, attitudes 
and feelings that characterise working life in the organisation (Isaksen & Ekvall, 2006). The 
role that workplace climate plays in employee health behaviour choices can be understood 
from a socio-ecological system perspective, which focuses on the interrelationships between 
the environment and human behaviour (Stokols, Pelletier, & Fielding, 1996). Such 
relationships include how the social and physical environments interact at the individual 
level, with studies showing that social and physical environments have an influence on the 
choices that individuals make (Green & Kreuter, 2005; Schneider & Stokols, 2009). In their 
review of workplace climate and its correlates, Randhawa and Kaur (2014) found consistent 
support for a relationship between supportive workplace climate and multiple employee 
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behaviours including lower workplace deviance and higher job performance. Their findings 
suggested indirect associations between organisational climate and work-related outcomes, 
where organisational climate has the potential to predict several work-related outcomes, 
including job performance and workplace deviance. They showed this through first 
demonstrating the relationship between workplace climate and the attitudes of workers, 
which was shown across studies with different samples including school teachers (Heidari & 
Moradi, 2010), executives (Biswas, 2011) educational workers (Omolayo & Ajila, 2012), 
media workers (Noordin, Mara & Sehan, 2010), and engineers (Jain & Pratibha, 2005). 
Randhawa and Kaur (2014) then demonstrated the relationship between job attitude and job 
performance, which has been found in large studies which include a diverse range of workers 
and workplaces (e.g., Jones, Jones, Latreille & Sloane, 2004), and by a meta-analysis of 312 
samples totalling over N>50,000 workers (Judge, Thoresen, Bono & Patton, 2001).   
In addition to the social-ecological perspective of environmental influences on 
behaviour, the concept of health climate can also be considered from a social exchange 
theory perspective (Blau, 1964; Zweber et al., 2015). In the context of organisational health, 
social exchange theory suggests that if an employee perceives the organisation to be valuing 
employees’ health and wellbeing, then employee behaviour will be focused toward benefiting 
the organisation (Zweber et al., 2015). This theory is further supported by the review and 
model proposed by Randhawa and Kaur (2014). Their review showed an indirect pathway 
between organisational climate and work-related outcomes, with one of the mediating factors 
being the organisational commitment of the worker. This review and pathway demonstrates 
the importance of employee commitment and loyalty, which was shown to have a consistent 
strong positive relationship with organisational climate (Belausteguigoitia, Patlan & 
Navarrete, 2007; Jain & Pratibha, 2005; Langueta, 2006; McMurray, Scott & Pace, 2004; 
Noordin, Mara & Sehan, 2010; Reddy, Gajendran & Gayathri, 2000). The pathway outlined 
57 
 
by Randhawa and Kaur (2014) shows that social exchange may play a role between the 
organisation and its workers, as the level of commitment to the organisation suggests workers 
perceive themselves to be supported by the organisation (Allen & Shanock, 2013; Biswas & 
Bhatnagar, 2013; Fu & Deshpande, 2014). 
Health Climate and Work Outcomes 
  Prior research on whether health climate is related to the work outcomes examined in 
this thesis (i.e., sickness absenteeism, presenteeism, work engagement, job performance) is 
scarce. Only three studies were found which directly examined health climate and work 
outcomes. (Chen et al., 2015; Schulz, Zacher, & Lippke, 2017; Shi, Sears, Coberley, & Pope, 
2013). All three studies collected data via self-reports. One study assessed health climate 
using items from a published health climate instrument (the Organisational Health Behaviour 
Climate OHBC scale) (Sonnentag & Pundt, 2016), which measures health climate at a team 
level (Shultz et al., 2017). Sample items from the OHBC include “I think that colleagues who 
stay physically fit are more respected than those who exercise less”, and “Here, it is expected 
that you will be physically active on a regular basis” (Sonnentag & Pundt, 2016). One study 
used two questions to measure health climate (Chen et al., 2015), which were “Overall, my 
agency supports me in participating in physical activity” and “Overall, my agency supports 
me in living a healthier life”. Responses were provided via a five-point rating scale ranging 
from ‘almost never’ to ‘almost always’ (Chen et al., 2015). The third study measured health 
climate via a single question, being whether an organisation was viewed as ‘unsupportive of 
wellbeing’ (Shi et al., 2013). 
All three studies collected data on presenteeism, two of the studies also measured 
absenteeism (Chen et al., 2015; Shi et al., 2013), and one study also assessed job performance 
(Shi et al., 2013). Two studies utilised established instruments to measure presenteeism. 
These included the Wellbeing Assessment for Presenteeism (WBA-P) (Chen et al., 2014), 
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and the WHO HPQ (Shi et al., 2014). The third study assessed presenteeism using a single 
item; ‘Did you go to work in the past 12 months, even though you were sick and felt sick?’, 
with responses provided on a 4-point rating scale ranging from 1 (‘no, never’) to 4 (‘yes, 
more than five times’). Absenteeism was measured using items from the WHO HPQ (Shi et 
al., 2014), and the WPAI (Chen et al., 2015).  Job performance was measured using items 
from the HPQ (Shi et al., 2014).  
The study by Chen et al. (2015) was a cross-sectional examination of 3,528 
Washington State government employees, conducted to examine whether health climate was 
associated with absenteeism and presenteeism. In this study, health climate was 
conceptualised as ‘perceived workplace support for healthy living’, and was measured by 
self-report where participants answered two questions. Absenteeism and presenteeism were 
also assessed by self-reports using the WPAI and the WBA-P, respectively. Findings from 
the study showed an inverse relationship between health climate and presenteeism, where the 
workers who felt high levels of support for healthy living reported significantly lower levels 
of presenteeism compared to the workers who felt less support for healthy living. The 
difference in presenteeism between those who almost never felt support for healthy living and 
those who always felt support was 7.1%. This relationship was evident after controlling for 
potential confounding variables including depression, anxiety, general health status, and 
health behaviours. In contrast, the study did not find support for a relationship between health 
climate and absenteeism. This finding is interesting as while both absenteeism and 
presenteeism are measures of productivity loss due to ill-health, only presenteeism measures 
the lost productivity while employees are attending work.  
The second study that examined health climate in association with presenteeism was a 
study of 6,449 German white-collar workers (Schulz et al., 2017). This study focused on the 
health climate at the team level, rather than considering the supervisor or organisation level 
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health climate. Data collection was attained via self-reports, with team-level health climate 
measured using three items from the Organisational Health Climate Scale (Sonnentag & 
Pundt, 2013). The items assessed whether members of a team are concerned, care and 
communicate about health. For example, ‘The topic of health is present in our team meetings 
and other team events’, and ‘In our team, it is expected that one takes care of his/her health’ 
(Schultz et al., 2017, p. 74). Presenteeism was measured using a single item, being ‘Did you 
go to work in the past 12 months, even though you were sick or felt sick?’ (Schultz et al., 
2017, p. 74). Responses were provided on a 4-point scale. Findings from this study showed a 
significant effect, where team-level health climate was inversely associated with 
presenteeism (i.e., a more supportive health climate was significantly associated with lower 
rates of presenteeism).  
In a large longitudinal study of 19,121 workers from three industries (finance / 
insurance, manufacturing, and health care) in the United States, data were collected in two 
surveys 12 months apart, to examine the relationship between a range of wellbeing factors 
(including organisational support of employee wellbeing) and work outcomes including 
absenteeism, presenteeism and job performance (Shi et al., 2014). In this study, data were 
collected by self-report, and health climate was measured by one item, which assessed 
whether the employee perceived the organisation to care about worker wellbeing. Responses 
were provided on a 10-point scale, and then dichotomised to determine groups where the 
organisation was considered as unsupportive about worker wellbeing, or supportive about 
worker wellbeing. Items from the HPA were used to measure absenteeism and job 
performance, while presenteeism was measured using the Wellbeing Assessment for 
Presenteeism (Prochaska et al., 2011). Findings from this study showed that an unsupportive 
health climate was a significant predictor of both higher rates of presenteeism, and lower job 
performance, among their employees over time. By contrast, health climate was not found to 
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significantly predict absenteeism levels in this study. This is consistent with the cross-
sectional findings by Chen et al., (2015), who also found health climate to significantly 
predict presenteeism and not absenteeism. These findings suggest that the health climate may 
be more important for work outcomes that are measured within the workplace (such as 
presenteeism), and less important for outcomes outside of the workplace (such as 
absenteeism). As such, health climate may affect employee work-related behaviour directly, 
and not only through influencing health behaviours. 
There is another field of research that suggests health climate may be directly 
associated with work outcomes. The field of workplace health interventions has grown 
considerably over the past 20 years (e.g., Cancelliere, Cassidy, Ammendolia, & Cote, 2011; 
Galinsky et al., 2007; Henning, Jacques, Kissel, Sullivan, & Alteras-Webb, 1997; Kristensen, 
2005). While workplace health interventions are implemented with the aim of improving 
productivity through improved employee health, it is possible that health climate may be 
more directly influencing employee work-related behaviour, in addition to influencing their 
health behaviours. In a study of 2,121 randomly selected public and private employers in the 
United States, it was found that 94% of large employers offered some type of wellness 
program, with substantial variations in content and coverage (Kaiser Family Foundation and 
Health Research & Educational Trust, 2012). Examples of health initiatives offered to 
workers include fitness centre memberships (Daley & Parfitt, 1996), allocated paid-time to 
exercise (Wollseiffen, 2015), exercise training programs (Sjøgaard, Justesen, Murray, 
Dalager, & Søgaard, 2014), nutritional programs (Strijk, Proper, van der Beek, & van 
Mechelen, 2009), healthy built environment initiatives such as treadmill workstations (Ben-
Ner, Hamann, Koepp, Manohar, & Levine, 2014) or ergonomic workstations (Carr et al., 
2016; Chim, 2014), mindfulness courses (van Berkel, Boot, Proper, Bongers, & van der 
Beek, 2013), mental wellness courses (van Berkel et al., 2013), corporate sporting events 
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(Paton, 2016), counselling support initiatives (Kouwenhoven-Pasmooij et al., 2015), and 
online health-focused initiatives (Carr et al., 2016; Strijk et al., 2009). These initiatives are 
not only diverse in their targets for behaviour change, but also in their targeted work-related 
outcomes. Yet, through implementing health and wellbeing interventions, organisations are 
showing signs of supporting employee health and wellbeing, and likely positively 
contributing to the health climate of the workplace. In a systematic review of workplace 
health promotion programs, Cancelliere et al. (2011) screened and reviewed 14 studies and 
20 years of research to evaluate the effectiveness of workplace health promotion programs in 
improving presenteeism. Their findings showed that a supportive workplace culture was a 
significant contributor in making a health promotion program successful. The review showed 
seven studies that had identified organisational factors that were significant in the success of 
the intervention. These included involving the employer in the workplace health program (De 
Boer, Van Beek, Durinck, Verbeek, & Van Dijk, 2004; Rivilis et al., 2006; Takao, Tsutsumi, 
Nishiuchi, Mineyama, & Kawakami, 2006; Tsutsumi, Nagami, Yoshikawa, Kogi, & 
Kawakami, 2009), targeting organisational and workplace environmental factors in order to 
influence behaviour (Dababneh, Swanson, & Shell, 2001; De Boer et al., 2004; Nurminen et 
al., 2002; Rivilis et al., 2006; Takao et al., 2006; Tsutsumi et al., 2009; Viola, James, 
Schlangen, & Dijk, 2008), and allowing physical activity to be performed during work hours 
(Nurminen et al., 2002). Upon review, the interventions adopted and examined in these 
studies included factors within the organisation that are likely to have impacted on the health 
climate of the respective workplaces. The samples from the studies were heterogeneous, 
including factory workers (Dababneh et al., 2001), manufacturing workers (De Boer et al., 
2004), laundry workers (Nurminen et al., 2002), and brewery workers (Takao et al., 2006). 
Interventions included individualised care plans developed by organisational physicians (De 
Boer et al., 2004), worksite physiotherapist-based exercise programs (Nurminen et al., 2002), 
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education and training on mental health promotion (Takao et al., 2006), and changes in the 
quality of light in a work environment (Viola et al., 2008). While these studies are diverse in 
terms of the samples, interventions and outcomes measured, they indicate preliminary 
support regarding organisational environment factors that improved the success of the health 
promotion intervention (Cancelliere et al., 2011). Through actively engaging in and 
promoting workplace health initiatives, workplaces are likely demonstrating support for the 
health and wellbeing of their employees, and contributing to a supportive health climate.  
Health Climate and Physical Activity 
As the research literature to date indicates that workplace climate is associated with 
employee behaviour, it is important to examine whether health climate is also associated with 
health behaviour. Only two studies were found that directly examined the relationship 
between health climate and physical activity.  The first was a cross-sectional study of hospital 
workers in the United States (Lemon et al., 2009), which examined the relationship between 
health climate and a range of health behaviours and outcomes, including physical activity. 
The researchers collected data from 899 hospital workers via self-report, and measured health 
climate using four items taken from the Worksite Health Climate Survey (Ribisl & Reischl, 
1993). Physical activity was measured by self-reports using the IPAQ-L, which assesses 
activity by both intensity and across the four life domains, being work, home, leisure, and 
transport. The study failed to find a significant relationship between health climate and 
physical activity, and did not report the physical levels of the sample.  
The second study that directly examined the relationship between health climate and 
physical activity was also cross-sectional, and was conducted in a sample of 576 Taiwanese 
information technology professionals (Lin, Kao, McCullagh, Edington, & Larson, 2012). 
This study also collected data by self-reports, and measured health climate using the 
Perceived Workplace Environment Scale (PWES) which assesses workers’ perceptions of the 
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extent to which their workplace environment supports worker physical activity (Prodaniuk, 
Plotnikoff, Spence, & Wilson, 2004). This scale assesses perceptions of support toward 
physical activity associated with six environmental levels (including individual, social, 
community, organisational, policy, and physical environment). For example, the social level 
item states “Is there a positive social climate that encourages physical activity in your 
workplace?”, while the policy level item states “Does your workplace have policies that 
promote the physical activity of employees? (examples: no meetings scheduled over lunch, 
subsidised memberships at fitness centre)”. Physical activity was measured with the 27-item 
IPAQ-Taiwan long form (Taiwan Bureau of Health Promotion). Using the IPAQ, the 
researchers quantified moderate- and vigorous-intensity physical activity as well as walking 
in four domains (work-related, transport-related, domestic/yard work, and leisure time 
physical activity) over the last 7 days. Of the sample who participated in this study, 61% 
reported meeting or exceeding recommended physical activity levels. Lin et al. (2012) also 
found that supportive work environments had a moderate positive association with physical 
activity levels. Specific results for different physical activity intensities and domains were not 
reported. These findings were in contrast to the study by Lemon et al (2009), thus further 
research is needed to directly examine these relationships. 
In addition, there are several studies that have explored more general workplace 
environmental factors in association with the physical activity of workers. For example, a 
systematic review conducted by Lin, McCullagh, Kao and Larson (2014) reviewed 15 studies 
that had examined whether workplace policies and resources promoting physical activity 
were associated with employee physical activity. While not specifically measuring health 
climate, these studies did examine aspects of the work environment that are likely to have 
contributed to the perceived support of worker wellbeing. The review included five studies 
that had measured workplace policies and resources relevant to physical activity, five studies 
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that measured physical environments (i.e., build environment factors that enable physical 
activity) and two studies that measured social environments (Lin et al., 2014).  The review 
found that supportive workplace policies and/or resources generally had a small but 
significant positive association with levels of physical activity. These relationships were 
found when examining both moderate- and vigorous-intensity physical activity (Crespo, 
Sallis, Conway, Saelens, & Frank, 2011; Dodson, Lovegreen, Elliott, Haire-Joshu, & 
Brownson, 2008), leisure-related physical activity (Crespo et al., 2011; Lucove, Huston, & 
Evenson, 2007; Prodaniuk et al., 2004), and workplace physical activity (Lucove et al., 
2007). The study by Dodson et al. (2008) found that more supportive work environments 
were significantly associated with greater likelihood of meeting both moderate- and vigorous-
intensity physical activity recommendations (OR 1.9 and 2.3 respectively), while Crespo et 
al. (2011) also showed a significant but small association between supportive environments 
and combined moderate- and vigorous-intensity physical activity. Supportive work 
environments were shown to have a cumulative association with physical activity, where 
more factors associated with support were associated with higher physical activity levels 
(Lucove et al., 2007). This finding was consistent for both leisure-related and work-related 
physical activity (Lucove et al., 2007). The findings of this review, despite not specifically 
measuring the organisational health climate, do suggest a relationship between work 
environments supportive of physical activity and actual physical activity levels performed for 
leisure, at work, and in both moderate and vigorous intensities.  
Summary 
 Overall, there is limited research examining whether associations exist between health 
climate and work outcomes. However, there is preliminary support to suggest an inverse 
relationship exists between health climate and presenteeism, and possibly a positive 
relationship between health climate and job performance. There have been several studies 
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that have shown that constructs similar to health climate have been positively associated with 
physical activity. This has been found for total physical activity, and both moderate- and 
vigorous-intensity physical activity. The concept of health climate as defined in this thesis, 
has not previously been examined in relation to multi-dimensional physical activity.   
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Chapter 5 
Aims and Method of Study 1 (Cross-sectional) and Study 2 (Longitudinal) 
Based on the literature review in Chapters 3 and 4, a cross-sectional study (Study 1) 
and a longitudinal study (Study 2) were designed to address some of the main limitations of 
past research.  The overall aim of the two studies was to examine how the measures of 
physical activity were associated with specific work outcomes. In addition, both studies 
aimed to examine whether health climate was directly or indirectly associated with work 
outcomes. Both studies also examined whether health climate moderated the relationships 
between physical activity and work-related outcomes. This was examined because the 
concept of health climate was considered to be a system-level variable that had the potential 
to impact both the physical activity and work-related outcomes of the sample (Guzzo, 
Nalbantian, & Parra, 2014). As such, examining whether this changed the nature of the 
relationships between physical activity and work-related outcomes was deemed an important 
area of investigation.  
More specifically, Study 1 was designed to examine whether the measures of total 
physical activity, physical activity intensity (moderate, vigorous), and domains of physical 
activity (leisure-, transport-, work-, home-related), and health climate were associated with 
concurrent work outcomes including sickness absenteeism, presenteeism, work engagement, 
and job performance. Health climate was then examined to determine whether it moderated 
the relationships between each of the dimensions of physical activity and each of the work-
related outcomes.  
To address some of the limitations of a cross-sectional design, including inability to 
determine directionality between variables (Kasl, 1987), Study 2 adopted a longitudinal 
design. This study aimed to examine how baseline total physical activity, moderate- and 
vigorous-intensity physical activity, and the four domains of leisure-, transport-, work, and 
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home-related physical activity, were associated with the work-related outcomes at 6-month 
follow up. This time period was partly selected as the most practical period given the 
limitations of a doctoral thesis, but also it was considered a reasonable period to examine 
changes across and between the constructs (Cohen, 1998). In addition, Study 2 aimed to 
examine whether baseline health climate related to work-related outcomes at follow-up. 
Finally, Study 2 also aimed to determine whether baseline health climate moderated the 
relationship between physical activity and the specified work-related outcomes at follow up. 
Method 
Participants. 
The sample included 209 employed adults, with 71 males (34%) and 138 females 
(66%). The average age of the sample was 36 (SD = 12.40), and ages ranged from 18 to 68 
years. Further demographic characteristics of the sample are presented in Table 1.  As shown 
in Table 1, approximately two thirds of the participants were under 40 years of age. 
Approximately half the participants had BMIs in the normal range, and nearly 90% 
considered themselves to have a general health status of ‘good’ or higher.  Two-thirds of the 
sample were employed on a full-time basis, and 50% of the participants were employed in job 
roles that were professional or managerial positions.  
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Table 1  
Socio-Demographic Characteristics of Participants for Study 1 
Socio-demographic characteristics % (N = 209) 
Sex 
Males 
Females 
 
34% (71) 
66% (138) 
Age 
18 – 29 
30 – 39 
40 – 49 
50 – 59 
60 + 
 
43% (89) 
26% (55) 
11% (23) 
14% (30) 
6% (12) 
Health Status 
Poor  
Rather poor 
Good 
Very good 
Excellent 
 
2% (4) 
10% (20) 
48% (102) 
29% (60) 
11% (23) 
BMI 
Underweight 
Normal  
Overweight 
Obese 
Morbidly Obese 
 
2% (4) 
53% (110) 
29% (60) 
14% (31) 
1% (1) 
Country of employment 
Australia 
Other (e.g., New Zealand, United States of America) 
 
91% (189) 
9% (20) 
Rate of employment 
Full time 
Part time 
Casual 
Temporary 
 
63% (131) 
21% (44) 
13% (27) 
3% (6) 
Job type 
CEO, Managing Director, Chairman, Board member 
Managers (e.g., finance manager, HR manager, Sales manager) 
Professional (e.g., requiring university degree) 
Other professional (e.g., policeman, writer) 
Office worker, clerk, receptionist, secretary 
Sales worker (i.e., involved in selling, retail assistant, sales consultant) 
Skilled worker (i.e., trades requiring training e.g., builder, electrician) 
Semi-skilled worker (e.g., factory worker, mechanist) 
Other manual worker (e.g., cleaner, council worker) 
Other  
 
1% (2) 
9% (19) 
44% (92) 
12% (25) 
17% (35) 
7% (14) 
4% (9) 
3% (6) 
2% (5) 
1% (2) 
 
Measures. 
Participants completed an online self-report questionnaire that included demographic 
questions and assessed physical activity, health climate, sickness absenteeism, presenteeism, 
work engagement, and job performance. See Appendix A for a sample of the online 
questionnaire used. (Note: some measures are not fully reproduced due to licensing 
restrictions). The individual measures included in the questionnaire are described below 
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Demographic questions. 
The first part of the online survey included questions designed to collect information 
regarding participants’ age, gender, height, weight, country of employment, current 
employment status and rate of employment (e.g., full-time, part-time, casual or temporary), 
job role (e.g., CEO, manager, sales worker, trades person), and job title (e.g., retail assistant, 
senior litigator, electrician). The response options for these items were primarily forced 
choice, with the exception of the ‘job title’ question, which allowed participants to write their 
response.    
Participants were also requested to rate their overall current health status by 
answering the questions “How would you rate your current state of health?”, with responses 
provided via 5-point self-rating scale (where 5 = excellent and 1 = poor). In order to 
determine Body Mass Index (BMI), participants were asked to report their weight and height. 
BMI was calculated using the formula weight [kg] / height2 [m] (Hannan et al., 1995). Based 
on the results of this calculation, participants were then classed as either underweight (BMI < 
18.5), normal weight (BMI = 18.50 – 24.99), overweight (BMI = 25.00 – 29.99 ), obese 
(BMI = 30.00 – 39.99) or morbidly obese (BMI > 40.00) (WHO, 2006). 
Physical activity. 
Physical activity was measured in the current studies using the long form of the 
International Physical Activity Questionnaire (IPAQ-L; Appendix A, page 189 - 193). The 
IPAQ-L comprises 24 self-report items that require a 7-day recall of physical activity 
behaviours across four life domains: leisure-related physical activity, transport-related 
physical activity, work-related physical activity, and home-related physical activity (6 items 
per domain). For example, items ask about activities such as cycling or walking to and from 
work (transport-related physical activity), activities performed as a part of one’s job-roles 
such as lifting boxes (work-related physical activity) and activities performed as part of 
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household duties such as sweeping or yard work (home-related physical activity). Included in 
these questionnaire items are specifications regarding the intensity of each activity 
undertaken. The questions in the IPAQ-L assess intensity by dividing the activities into 
different levels of exertion, and providing examples. For instance, to assess moderate 
intensity home-related physical activity, the questionnaire item states ‘During the last 7 days, 
on how many days did you do moderate activities like carrying light loads, washing windows, 
scrubbing floors and sweeping inside your home?’, followed by ‘how much time did you 
usually spend on one of those days doing moderate physical activities inside your home?’. To 
answer the first part of the question, a drop-down box was provided with options between 0 
to 7 days. To answer the second part of the question, participants could allocate responses via 
drop down boxes with hours and minutes. 
The IPAQ instrument was developed to allow the measurement of population levels 
of physical activity across countries (Craig et al., 2003). The IPAQ was tested for reliability 
and validity in a large study that included 12 countries, being Australia, Brazil, Canada, 
Finland, Guatemala, Netherlands, Japan, Portugal, South Africa, Sweden, United States and 
the United Kingdom. The IPAQ scale has been tested for use with adults between 15 and 69 
years of age and found to have very good reliability (α= .80).  Furthermore, a criterion 
validity assessment found it is comparable to most other established self-report methods of 
measuring physical activity (Brown et al., 2002; Craig et al., 2003), as well as having fair-to-
moderate agreement with objective accelerometer data (Craig et al., 2003).  
Procedure used for calculating physical activity scores. 
Responses from the IPAQ-L allow for total and separate scores for each of walking, 
moderate-intensity and vigorous-intensity levels of physical activity in each of the four 
domains. Responses from the IPAQ-L can be totalled to provide an overall physical activity 
score, or categorised by domain or activity intensity. For the current study, total time spent 
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being physically active within each intensity category (i.e., walking, moderate and vigorous) 
was calculated in accordance with the scoring manual, by multiplying the frequency of 
activity by the duration. This provided the total weekly minutes of reported physical activity 
for each intensity category. The total minutes for walking, moderate and vigorous physical 
activity are then added together to establish the total reported time spent being physical active 
for the week.  
A similar process is undertaken to calculate the total physical activity scores in each 
domain. In accordance with the scoring manual, the activities undertaken in each of the 
leisure-, transport-, work-, and home-related domains are added together to determine a 
domain-specific physical activity score. These scores are also reviewed for unlikely values. 
Total physical activity minutes are determined by adding together the total minutes being 
active for all the intensity categories. The physical activity scores for each of the intensity 
categories, and the domains, are multiplied by the MET coefficient provided in the scoring 
manual to determine the total MET value for each physical activity dimension. Total MET 
minutes are calculated by adding together the MET values from the intensity categories.   
Sickness absenteeism.  
Sickness absenteeism was measured using two items from the World Health 
Organisation Health and Work Performance Questionnaire (HPQ; Kessler et al., 2003). The 
HPQ is a self-report instrument designed to measure workplace costs of health problems in 
terms of reduced job performance, sickness absence, and work-related injuries. Other notable 
studies have successfully used specific items from the HPQ to measure absenteeism (e.g., 
Bernaards et al., 2007; Fitzpatrick et al.; Merrill et al., 2013; Shi et al., 2014). 
For the purposes of the current studies, the two items from the HPQ used to measure 
sickness absenteeism asked ‘In the past 28 days, how many days did you; (1) miss an entire 
work day because of problems with your physical or mental health?’ and ‘(2) miss part of a 
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work day because of problems with your physical or mental health?’ The absenteeism scores 
from these two items were calculated into total days of absenteeism where ‘part of a day’ was 
measured as half a day.  When participants reported missing part of a work day because of 
problems with their physical and mental health, these responses were divided by 2 prior to 
being added to the total absenteeism. The decision to divide this number by two was on the 
assumption that, on average, missing a ‘part day’ of work would result in approximately 50% 
of the sickness absenteeism of missing a ‘full day’.  As such, dividing this number by two 
transformed the ‘part day’ into the same form as the ‘full day’ and allowed for analysis to be 
performed on the single absenteeism measure, and to be interpreted as total days missed.  
Research has been conducted to examine the psychometric properties of the HPQ, and 
the results showed good concordance between the HPQ self-report measures and employer 
administrative records of sickness absences (Kessler et al., 2000). Concordance values for the 
HPQ are reported at Pearson correlations between .66 to .71 for 28-day recall (Kessler et al., 
2003). In addition to the above, the HPQ was used in the current studies due to its wide 
utilisation in the measurement of absenteeism across similar studies e.g., (Bernaards et al., 
2007; Fitzpatrick & Fullen, 2014; Merrill et al., 2013; Pronk et al., 2004; Shi et al., 2013). 
Presenteeism. 
Presenteeism was assessed using the WLQ (Lerner et al., 2001). This 25-item self-
report instrument measures the degree to which physical and emotional health problems 
interfere with workers’ self-rated ability to perform various aspects of their jobs. Four 
subscales make up the WLQ. These subscales measure presenteeism across the following 
four dimensions: limitations in demands due to time management, physical limitations, 
mental-interpersonal limitations, and output limitations. The time management scale assesses 
difficulty in managing time and scheduling demands. The physical limitations scale assesses 
the workers ability to perform tasks that require physical movement, strength, flexibility and 
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movement. The mental / interpersonal scale assesses abilities to function well socially and 
ability to perform cognitive tasks. Finally, the output demands scale assesses whether there 
are limitations in work product quantity or quality (Munir, 2008). 
Sample items representative of the scale include: In the past 2 weeks, how much of the 
time did your physical health or emotional problems make it difficult for you to do the 
following:  
A.  do your work without stopping to take breaks or rests.  
B. stick to a routine or schedule.  
C. keep your mind on your work.  
D. speak with people in person, in meeting or on the phone.  
E. handle the workload.  
In the past 2 weeks, how much of the time were you able to do the following without difficulty 
caused by physical health or emotional problems?  
A.  walk or move around different work locations (for example, go to meetings).  
B. use hand-held tools or equipment (for example, a phone, pen, keyboard computer 
mouse, drill, hairdryer, or sander).  
Items were scored using a 5-point scale, with responses ranging from ‘All of the time’ to 
‘None of the time’. 
The WLQ was developed to provide a psychometrically sound questionnaire for 
measuring the on-the-job impact of chronic health problems and/or treatment. Construct 
validity has been assessed via testing the relationships between the four dimensions of the 
WLQ and the Short Form (36) Health Survey (SF-36) (Lerner et al., 2001). Construct validity 
and reliability of the WLQ was determined by comparing the results of questionnaires of 
patients in specialty clinic patients and healthy job-matched control subjects. The comparison 
showed that patients of the clinics had more limitations than the control subjects. 
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Additionally, WLQ scale scores were positively correlated with measures of role disability 
and self-rated work productivity, and showed high Cronbach alphas (>.90) (Lerner et al., 
2001). 
In addition, a review of six instruments designed to measure presenteeism found the 
WLQ was the only scale designed to measure the impact of both general health and of 
specific conditions (Prasad, Wahlqvist, Shikiar, & Ya–Chen, 2004). The WLQ has been used 
to measure presenteeism across a range of health risks and conditions in a variety of 
workplaces, and has been shown to be a valid and appropriate measure for use in general 
employee populations (Schultz & Edington, 2007). 
Work engagement. 
The Utrecht Work Engagement Scale (UWES) was used to measure work 
engagement in the studies presented in this thesis. The UWES is a 17-item self-report 
measure of work engagement. The UWES was developed based upon a 3-factor 
conceptualisation, whereby work engagement is characterised by vigour, dedication and 
absorption (Shaufeli, Salanova, Gozalez-Roma & Bakker, 2001). The UWES requests 
participants to rate each of the 17 items on a 7-point scale indicating how often the participant 
experiences each of the items over varying time frames, with higher scores indicating higher 
frequencies.  Items on the scale assess participants on each of the three domains of 
engagement. Sample items of the vigour subscale include ‘At my work, I feel bursting with 
energy’ and ‘When get up n the morning, I feel like going to work’. Sample items from the 
absorption subscale include ‘Time flies when I’m working’ and ‘When I am working, I forget 
everything else around me’. Sample items from the dedication subscale include ‘I am 
enthusiastic about my job’ and ‘I am proud of the work that I do’.  
Internal consistency of the UWES is good, with Cronbach’s alpha levels being equal 
to or exceeding .70 across multiple studies (Salanova et al., 2000; Salanova, Grau, Llorens & 
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Schaufeli, 2001; Demerouti et al., 2001; Montgomery, Peeters, Schaufeli & Den Ouden, 
2003; Salanova, Breso & Schaufeli, 2003; Shaufeli, Taris & Van Rhenen, 2003; Salanova, 
Carrero, Pinazo & Shaufeli, 2003), with some studies reporting Cronbach’s alphas ranging 
between .80 and .90 (Shaufeli & Bakker, 2003). Several studies have shown the UWES to 
have both construct validity (Demerouti et al., 2001; Montgomery et al., 2003; Shaufeli et al, 
2002; Shaufeli, Martinez, et al 2002(b); Salanova, Schaufeli, Llorens, Piero & Grau, 2000; 
Schauldeli, Taris & Van Rhenen, 2003), and discriminant validity (Shaufeli, Taris & Van 
Rhenen, 2003).  
Job performance. 
Job performance was measured in the current studies using six items from the World 
Health Organisation’s HPQ. An overview of the HPQ has been provided previously in the 
subsection above on absenteeism. Other notable studies within the field have successfully 
used items from the HPQ to measure job performance (Fitzpatrick et al., 2014; Merrill et al., 
2013; Pronk et al., 2004; Shi et al., 2013;).  
In accordance with the approach by Pronk et al. (2004), six items from the HPQ were 
used to measure job performance due to their good reliability and their consistent response 
format, which allowed for more items to be included in the scale than if the alternative job 
performance items from the HPQ had been used (3-items). These items required participants 
to rate their job performance on a 5-point scale, with responses ranging from 1 ‘All of the 
time’ to 5 ‘None of the time’. These six items were introduced with the brief instruction ‘The 
next questions are about the time you spent during your hours at work in the past 4 weeks. 
Circle the number from each question that comes closest to your experience.  
A. How often was your performance higher than most workers on your job?  
B. How often was your performance lower than most workers on your job?  
C. How often did you do no work at times when you were supposed to be working?’  
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Research has been conducted to examine the psychometric properties of the HPQ, and the 
results showed good concordance between the HPQ self-report measures and employer 
administrative records of job performance (Kessler et al., 2000).  
Health climate. 
Health climate was measured using the Multifaceted Organisational Health Climate 
Assessment (MOHCA; Zweber et al., 2015). This 4-item scale measures health climate at the 
organisational level. Example items include  “My organisation is committed to employee 
health and wellbeing”. Participants indicate how strongly they agree with each statement via 
a 7-point rating scale ranging from ‘strongly disagree’ to ‘strongly agree’.  
The MOHCA was developed for use among employed adults (Zwebere et al., 2015) 
and has been used in researching health climate and wellbeing of correctional officers and 
healthcare workers such as medical, dental and mental health workers (Zweber, et al., 2015). 
Development of the MOHCA scale included analyses that supported convergent validity with 
related constructs of perceived organisational support, and discriminant validity with the 
concept of safety climate. In addition, the MOHCA has been shown to have excellent 
reliability (α= 88) (Zweber, Henning, & Magley, 2015). 
Procedure 
Ethics approval to conduct the current study project was granted by Deakin University 
Ethics Committee (reference HEAG-H 01_2015) on 19th February 2015. See Appendix B for 
ethics approval documentation.  
An online survey was developed using Qualtrics survey software (Qualtrics, Provo, 
UT). The online survey included a sequence of 8 web pages starting with the plain language 
statement and consent (see Appendix A for full survey). There were several reasons for 
adopting the use of an online survey to collect data for the studies. Firstly, there was an 
economical benefit of adopting an online survey as there were no printing or postal costs 
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involved. Secondly, the online platform facilitated data gathering that reducing the time-
burden and workload of researchers. Thirdly, the ease of database creation through software 
minimised data input and handling, thus reducing errors associated with this process. 
Following approval, the study was advertised on the social media platforms Facebook, 
LinkedIn and Twitter. Scripts that invited participants to complete an online questionnaire 
gave a brief outline of the study topic and a link to the survey webpage. See Appendix C for a 
script used on each of the platforms. 
A Facebook webpage was created titled ‘Health Psychology Research’, which 
outlined a brief background to the study and invited visitors to participate in the study via 
clicking on the weblink provided. This weblink connected the user to the online survey used 
in the study.  
Once participants accessed the survey landing page, they were invited to participate in the 
online survey and provided with a plain language statement and consent form. The survey 
took approximately 30 minutes to complete. Participants were required to complete the 
questionnaire in one sitting.  
The number of participants recruited after five months was lower than anticipated (N 
= 146), therefore, after approval by the Ethics committee, a prize was included in the 
advertisement (a chance to win one of ten $50 Coles/Myer vouchers). In addition, snowball 
recruitment techniques (Etikan, Alkassim, & Abubakar, 2016) were also used where existing 
participants were asked if their acquaintances would be interested in participating in the 
research and to forward the survey links to their acquaintances via email. All participants 
were also encouraged to share the study on their own social media platforms. 
Of the 213 people who completed the survey at Time 1 (baseline) (which included 
data collection over 3 months between January and March in 2015), 130 nominated that they 
would be willing to complete the follow-up survey. These were invited to complete the 
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follow-up survey 6 months after they completed their first survey (i.e., Time 2). Participants 
were invited by email and provided with a unique link to ensure follow-up data was correctly 
matched to the participants’ unique identification number in the dataset. Participants were 
sent up to three reminder emails if they did not complete their follow-up survey within a 2-
month time period of Time 2.  
All completed surveys were automatically uploaded onto a secure database at Deakin 
University. The identification numbers for each participant were stored both with their survey 
responses and in a separate file with their email addresses. This enabled data to be matched 
for the second study at Time 2.  Only participants who had completed the entire questionnaire 
were included in each of the studies.   
Participants who completed both the baseline and follow-up surveys were included in 
the draw to win one of ten shopping vouchers worth $50 each. The winners were drawn 
randomly and notified via email. Winners were asked to complete a prize acceptance form 
and were provided with their shopping vouchers either in person or via mail. 
Data Analysis 
 In order to examine the relationships identified in the literature review, a baseline data 
collection was conducted to test the cross-sectional relationships between variables. The 6-
month follow-up data collection was then conducted which allowed for longitudinal testing of 
relationships, stability analysis of scales, and allowed for testing of the direction of 
relationships between variables over time. The specific techniques used in conducting the 
analyses for both the cross-sectional and longitudinal relationships are detailed on pages 92 
and 114, respectively.  
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Chapter 6 
Empirical Study 1: Cross-Sectional Results and Discussion 
Preliminary Analyses 
A total of 209 cases were screened for accuracy of data entry and missing values. 
Seven values were found to be missing, spread across the variables of presenteeism, job 
performance, work engagement, and sickness absenteeism.  Based on Little’s MCAR test 
(Tabachnick & Fidell, 2007), the missing data were assessed to be at random, and were 
replaced using the Expectation Maximization method (Tabachnick & Fidell, 2007).  
Data were also checked for out-of-range or implausible values, showing implausible 
values across several physical activity categories. As specified in the scoring manual, 
physical activity scores were reviewed for unlikely values (any value higher than a total of 
6720 minutes, or 16 hours a day for 7 days).  This maximum value was selected on the 
premise that people are likely to sleep for an average of 8 hours per day. This process 
revealed 5 values higher than the maximum possible value (cases 30, 35, 54, 103 and 200). 
These cases were then reviewed individually, resulting in the deletion of cases 35, 54, 103 
and 200 due to implausible high scores. Case 30 reported being moderately active for 24 
hours a day for 6 days. Based on the figures that the participant had entered and their age and 
job title, it was decided by a panel of researchers that the participant had estimated their 
weekly moderate activity rather than for a single day. This score was therefore divided by the 
frequency that the activity was performed (6) and re-entered into the dataset as 4 hours of 
moderate job-related activity per day for 6 days. 
All variables were screened for outliers. Cases that had z-scores in excess of +/- 3.29 
were considered univariate outliers (Tabachnick & Fidell, 2007) and were reviewed to ensure 
they were valid responses. All outliers were deemed valid and so retained in the dataset, 
however, steps were taken to reduce their impact. This was achieved by recoding outlier 
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values to be one unit larger (or smaller depending on the direction of the outlier) than the next 
highest or lowest score on that variable (Tabachnick & Fidell, 2007).  
Screening for normality was conducted for all variables. Due to the sample size (N = 
209), violations of kurtosis were considered acceptable (West, 1996). The absolute skew of 
each variable was reviewed, with absolute skew values of >2 considered substantial 
deviations from normality (West, 1996). Five variables were found to be positively skewed: 
vigorous intensity physical activity, leisure-related physical activity, work-related physical 
activity, home-related physical activity, and sickness absenteeism. The decision was made to 
leave the data untransformed as these variables are deemed to be positively skewed in the 
population. Assumptions of linearity and homoscedacity were assessed using scatterplots of 
bivariate relationships between physical activity variables and non-physical activity variables, 
and these were not found to be violated. 
Internal consistency.  
Cronbach’s alpha values were calculated for all scales. Weekly physical activity and 
absenteeism scores were excluded from this analysis as these measures were not scales. 
Reliability analyses showed that the fourth item from the subscale used in Study 1 and 2 had 
poor item correlation and reduced the internal consistency of the MOHCA scale. 
Consequently, this item was dropped from further analysis. After dropping this item, all 
Cronbach’s alpha values were within acceptable to very good range (>.70), as summarised in 
Table 2.  
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Table 2  
Cronbach’s Alpha for Measures  
Variable Measure α 
Health Climate MOHCA .81 
Presenteeism WLQ .95 
Work Engagement UWES .92 
Job Performance WHOHPQ .75 
Note: physical activity variables and sickness absenteeism variables were not evaluated for 
internal consistently as these were not scale-measured variables.  
 
Descriptive Statistics 
A summary of the descriptive statistics, including the means, standard deviations, and 
minimum and maximum values for all variables, is shown in Table 3. The physical activity 
variables are presented both in their raw form (i.e., weekly minutes spent active) and in their 
MET minutes form (i.e., weekly energy expenditure due to being physically active). All 
analyses were conducted using the MET values. The raw values are also presented so that 
comparisons with other studies can be made. 
As shown in Table 3, the average total weekly minutes spent being physically active 
among this sample was 682.51. The average weekly physical activity levels of this sample is 
high when compared to other studies which have included community samples with a similar 
age range, as described below.  
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Table 3  
Means, Standard Deviations, Minimum and Maximum values of all variables and time spent 
being physically active 
    
Physical Activity Dimension Min Max M SD 
Total physical activity (weekly 
minutes) 
0.00 2640.00 682.51 591.44 
Moderate physical activity 
(weekly minutes) 
0.00 1260.00 478.33 424.14 
Vigorous physical activity 
(weekly minutes) 
0.00 1260.00 186.70 278.07 
Leisure-related physical activity 
(weekly minutes) 
0.00 1260.00 172.69 247.11 
Transport-related physical 
activity (weekly minutes) 
0.00 300.00 10.36 42.86 
Work-related physical activity 
(weekly minutes) 
0.00 1260.00 181.45 355.91 
Home-related physical activity 
(weekly minutes) 
0.00 1260.00 321.60 370.18 
Total physical activity (METS) 
 
0.00 25200.00 4926.01 3810.20 
Moderate physical activity 
(METS) 
0.00 22448.40 4092.10 3924.65 
Vigorous physical activity 
(METS) 
0.00 8641.00 1447.69 2055.04 
Leisure-related physical activity 
(METS) 
0.00 10423.00 1563.54 1942.37 
Transport-related physical 
activity (METS) 
0.00 2773.00 569.47 668.57 
Work-related physical activity 
(METS) 
0.00 15391.00 1973.86 3556.53 
Home-related physical activity 
(METS) 
0.00 8581.00 1336.61 1789.45 
Sickness Absenteeism 0.00 8.00 0.89 1.40 
Presenteeism -.07 0.16 0.03 0.04 
Work Engagement 1.40 6.00 4.29 1.08 
Job Performance 3.34 5.00 3.97 0.43 
Health Climate 1.00 7.00 4.69 1.40 
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Additional analyses showed that 95% of the sample in the current study met or 
exceeded the level of physical activity outlined by the WHO and in the Australian national 
guidelines (i.e., at least 150 minutes per week of moderate intensity physical activity, 75 
minutes of vigorous intensity physical activity, or an equivalent combination of the two) 
(WHO, 2017; AIHW, 2012). The sample used in the present study was also more physically 
active than samples in many other comparable studies. For example, in an earlier Australian 
study that consisted of a community sample of 1,773 adults between the ages of 18 and 59, 
only 59.2% of respondents reported achieving the recommended minimum levels of exercise 
(Giles-Corti & Donovan, 2002). These figures are consistent with other research findings 
from 1999 (Armstrong, Bauman, & Davies, 2000; Bull, Milligan, Rosenberg, & MacGowan, 
2001). Yet, the proportion of Australian adults participating in sufficient physical activity 
levels appears to have dropped further in the interim, with more recent research showing 43% 
of the adult population is estimated to meet guidelines (ABS, 2013).  
The proportion of participants who met physical activity guidelines in the present 
study is also higher than many other studies of non-Australian samples. Samples from similar 
studies conducted more recently have included American adults who participated in a 
cardiovascular screening project, of whom 70% met physical activity guidelines 
(VanWormer, Boucher, & Sidebottom, 2015). Other examples include employed American 
adults who worked across the health insurance or health care sectors, of whom just over half 
(53%) meet guidelines (Merrill et al., 2013), while another study consisting of American 
workers who were sampled from both managed care plans (and currently off work) and 
working adults, on average failed to meet guidelines (Pronk et al., 2004).  
The physical activity MET values reported in Table 3 show the estimated energy 
expenditure pertaining to each of the dimensions of physical activity by participants in the 
current study. In line with other studies (Bernaards, Proper, & Hildebrandt, 2007; Pronk et 
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al., 2004; Proper, van den Heuvel, De Vroome, Hildebrandt, & Van der Beek, 2006), 
participants in the current study, on average, spent more energy in moderate intensity 
physical activities than doing vigorous intensity physical activities. The average energy spent 
being active for work purposes was higher than other three physical activity domains, while 
both leisure-related and home-related physical activity had a similar METS levels. Transport-
related physical activity had the lowest MET value of all of the domains. The majority of 
other studies that have used the IPAQ in a similar research context have not reported mean 
MET values (e.g., Bernaards et al., 2007; Pronk et al., 2004; Proper et al., 2006), impeding 
comparison.  One exception to this was a study of computer workers with neck pain and/or 
disability, which reported a mean total MET value of 5,158.50 (Fitzpatrick & Fullen, 2014).  
This is similar to the MET value found in this study.  
Descriptive statistics, including means, standard deviations, and minimum and 
maximum values for the work-related variables of absenteeism, presenteeism, work 
engagement, job performance, and health climate are shown in Table 3. The average number 
of days spent absent due to illness was 0.89 over a time-period of the past 4 weeks. Over half 
of the 209 participants (56%) reported not taking any sick leave (in the time period specified), 
while over one fifth (21%) reported taking one or less days (i.e., half a day) sick leave. 
Previous studies reporting estimates of sick days from the previous 4 week period have 
reported average days being absent of 0.6 (Bernaards et al., 2007) to 1 (Pronk et al., 2004). 
These figures are similar to the present sample.  Several other studies (e.g., Hendriksen, 
Simons, Garre, & Hildebrandt, 2010; LeCheminant, Merrill, & Masterson, 2015) have 
collected sickness absenteeism data through organisational records and included sickness 
absence over a 12-month period, and therefore are not directly comparable to the self report, 
4-week data collected in the present study.  
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The descriptive data for the presenteeism variable are given in Table 3. These values 
were subsequently converted to productivity loss scores in order to enable comparison with 
the majority of the existing research literature. The presenteeism productivity loss found in 
this study was 3.15%, with a minimum of -7.41% and a maximum of 14.68%. These values 
are lower to other samples of workers. For example, samples of workers from the United 
States have shown productivity loss of 6.15% (VanWormer et al., 2015), 6.70% (Pelletier, 
Boles, & Lynch, 2004), while a large study of 35 employers primarily from the United States 
reported a presenteeism productivity loss of 9.54% for (Lenneman, Schwartz, Giuseffi, & 
Wang, 2011).  
In this study, the average score for work engagement was 4.29 (SD = 1.08), where 
possible responses ranged from 0 to 6 with higher scores representing higher work 
engagement. These results were similar to those found by an earlier study by Van Berkel et 
al. (2013) whose sample of research institute employees had a mean work engagement score 
of 4.1 (SD = 0.8).  Another similar result was reported in the study by van Sheppington et al. 
(2014) which had an average work engagement score of 4.67 (SD = 0.91), although this 
study used only the vigour subscale of the UWES. 
Job performance scores in this study had a mean of 3.97 (SD = 0.43), with a range of 
1 to 5 with higher scores indicating a higher self-rated job performance. These results are 
similar to another study conducted examining job performance and physical activity. For 
example, a sample of American health insurance workers showed an average self-rated job 
performance of 4.1 (SD = 0.04) (Pronk et al., 2004). 
In the current study, the average score for health climate was 4.69 (SD = 1.40) on a 
scale from 1 to 7, where higher scores represented a more supportive health climate. The 
MOHCA has only been used in one previous published study (Zweber et al., 2015) which 
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comprised of working American adults. Overall, a similar average health climate of 4.57 (SD 
= 1.53) (Zweber et al., 2015) was found. 
Results 
Zero-order correlations. 
Zero-order correlations were calculated among all variables. These results are 
presented in Table 4 and were interpreted according to the guideline developed by Cohen 
(1988), which states that a correlation coefficient of .10 is low, a coefficient of .30 is 
moderate, and a coefficient of .50 is high. 
Analyses revealed some high correlations between the dimensions of physical 
activity. In particular, total physical activity was found to be positively correlated with 
moderate intensity physical activity (r = .77), vigorous intensity activity (r = .78), leisure-
related physical activity (r = .47), work-related activity (r = .75) and home-related activity (r 
= .43). While the large number of high correlations between total physical activity and most 
of the physical activity intensities (moderate and vigorous) is suggestive of multicollinearity 
of the data, this was to be expected as the scores for each of the physical activity intensities as 
well as the total physical activity score originated from the same scale. As the current study 
examined physical activity either by the total physical activity, by intensity, or by domain, 
these high inter-correlations were deemed non-problematic.  
Moderate intensity physical activity was found to be significantly positively 
correlated with vigorous intensity physical activity (r = .33), leisure-related activity (r = .14), 
transport-related activity (r = .25), work-related activity (r = .70) and home-related activity (r 
= .66). These significant correlations suggest that there are activities that people engaged in 
across each of these domains that were also vigorous in intensity. There was only one 
statistically significant correlation between the domains of physical activity, with work-
related activity having a small and positive correlation with home-related physical activity (r 
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= .18, p < .01), suggesting that people who had were active at work were also active in their 
domestic tasks. The non-significant correlations between the majority of the domains of 
physical activity suggest that they are distinct and different variables. 
Significant correlations were also found between the work-related outcome variables. 
Sickness absenteeism had a small and negative correlation with both work engagement (r =  -
.16) and job performance (r =  -.24), and a moderate positive relationship with presenteeism 
(r = .47). Presenteeism was also found to have a small and negative correlation with work 
engagement (r =  -.15) and a small to moderate negative correlation with job performance (r 
=  -.36). Work engagement and job performance were also positively correlated (r = .33). 
These relationships indicate that the outcome variables were related to one another in the 
expected manner (i.e., the concepts of sickness absenteeism and presenteeism were associated 
with each other and both were inversely associated, with each of work engagement and job 
performance).  
Of the total seven physical activity variables assessed in this study, only moderate 
intensity physical activity was found to have significant positive correlation with job 
performance (r = .16). Of the physical activity domains, work-related physical activity had a 
small positive correlation with job performance (r = .15) while transport-related activity was 
small and negative correlation with job performance (r =  -.20). Leisure-related physical 
activity and home-related activity were both weakly and negatively correlated with 
presenteeism (r = -.14; r = -.15), while leisure-related activity was also weakly and negatively 
correlated with sickness absenteeism (r = -.16).  
Health climate had a small and negative correlation with moderate intensity physical 
activity (r = -.17). Health climate also had a small negative correlation with presenteeism (r = 
-.20) and a small to moderate positive correlation with work engagement (r = .36). 
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The age and gender of participants were significantly correlated with only a few of the 
key variables examined in this study. Age was positively correlated with home-related 
physical activity (r = .27), job performance (r = .25), and work engagement (r = .17), 
suggesting that older individuals engage in higher levels of physical activity associated with 
managing the household, and also rate themselves as performing and engaging with their jobs 
at a higher level, compared with younger participants. Gender was found to be negatively 
associated with vigorous-intensity physical activity (r =  -.15), indicating that male 
participants in this sample engaged in higher levels of vigorous activity than females.  
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Table 4 
Zero Order Correlations among All Variables (Time 1) (baseline)       
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. Age - 
           
  
2. Gender .02 - 
          
  
3. Total Physical Activity 
METS 
.04 -.06 - 
         
  
4. Moderate Physical 
Activity METS 
.13 -.01 .77** - 
        
  
5. Vigorous Physical 
Activity METS 
-.09 -.15* .78** .33** - 
       
  
6. Leisure-related Physical 
Activity METS 
-.11 -.06 .47** .14* .62** - 
      
  
7. Transport-related Physical 
Activity METS 
-.12 .08 .23** .25** .03 .02 - 
     
  
8. Work-related Physical 
Activity METS 
.04 -.13 .75** .70** .54** -.03 .03 - 
    
  
9. Home-related Physical 
Activity METS 
.27** .08 .43** .66** .07 -.02 .08 .18** - 
   
  
10. Sickness Absenteeism .00 .09 -.10 -.13 -.04 -.16* -.04 -.01 -.12 - 
  
  
11. Presenteeism -.04 -.01 -.05 -.04 -.02 -.14* .00 .09 -.15* .47** - 
 
  
12. Work Engagement .17* .05 .08 .05 .03 -.02 -.05 .04 .11 -.16* -.15* -   
13. Job Performance .25** .09 .13 .16* .05 .07 -.20** .15* .09 -.24** -.36** .33** -  
14. Health Climate .06 -.05 -.06 -.17* .08 .05 .04 -.12 -.02 .10 -.20** .36** .08 - 
* p < .05.  ** p < .01. 
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Overview of regression analyses. 
Hierarchical multiple regression analyses were conducted for each of the three 
dimensions of physical activity (i.e., total physical activity, intensity of physical 
activity, and physical activity by domain) in relation to each work outcome (i.e., 
sickness absenteeism, presenteeism, work engagement, and job performance). The 
first model in each set of regressions examined total physical activity as a predictor of 
work-related outcomes, and included two steps. Total physical activity was entered at 
step 1 and health climate was entered at step 2. The second model examined physical 
activity by intensity. In these models, gender was entered at step 1 (as gender was 
correlated with vigorous intensity physical activity), moderate and vigorous physical 
activity were entered at step 2, and health climate was entered at step 3. The third 
model examined physical activity by domain. In these models age was entered at step 
1 (as age was correlated with home-related physical activity), the physical activity 
domains of leisure-related, transport-related, work-related, and home-related physical 
activity were entered at step 2, and health climate was entered at step 3. When 
interpreting effect size, Cohen (1988) suggested that traditional R2 values of .02, .13, 
and .26 can be considered small, medium, and large, respectively. 
Moderation analyses were conducted using the SPSS adjunct program 
PROCESS (Hayes, 2012). In these analyses, physical activity variables were 
individually run as the independent variable in association with each of the work-
outcomes, while health climate was entered as the moderating variable. The software 
program centred the variables as a part of the analysis. Age, gender, and other 
physical activity variables were controlled for, depending on the specific analyses 
being conducted. These analyses revealed only three significant interactions and 25 
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non-significant interactions. Thus, support for the hypothesised moderating effects 
was weak. 
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Predictors of sickness absenteeism.  
A summary of the three hierarchical regressions examining the predictors of 
sickness absenteeism is provided in Table 5. As shown in Table 5, none of the overall 
regression models reached statistical significance. However, it should be noted that in 
the third model, leisure-related physical activity was significantly associated with 
sickness absenteeism after controlling for age and this relationship remained 
significant in step 3, after adding health climate to the model. This is likely to be due 
to low power so a replication study is required with a larger sample. 
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Table 5.  
Hierarchical Regression of Physical Activity by Total, Intensity, and Domain; Health 
Climate, and Sickness Absenteeism; Controlled for Age and Gender 
Model Variables R2 
Change 
in R2 
B β sr2 
1 Step 1  0.01 0.01    
 Total physical activity   0.00 -0.10 0.01 
 Step 2 0.02 0.01    
 Total physical activity   0.00 -0.11 0.01 
 Health climate   -0.10 -0.10 0.01 
       
2 Step 1 0.00 0.00    
 Gender   0.28 0.09 0.00 
 Step 2 0.04 0.04    
 Gender   0.28 0.10 0.01 
 Moderate physical activity   0.00 -0.14 0.12 
 Vigorous physical activity   0.00 0.02 0.00 
 Step 3 0.05 0.01    
 Gender   0.27 0.09 0.00 
 Moderate physical activity   0.00 -0.16 0.02 
 Vigorous physical activity   0.00 0.04 0.00 
 Health climate   -0.12 -0.12 0.01 
       
3 Step 1 0.01 0.01    
 Age   0.00 0.00 0.00 
 Step 2 0.03 0.02    
 Age   0.00 0.01 0.00 
 Leisure-related activity   0.00 -0.16 0.03* 
 Transport-related activity   0.00 -0.03 0.00 
 Work-related activity   0.00 0.01 0.01 
 Home-related activity   0.00 -0.13 0.01 
 Step 3 0.04 0.01    
 Age   0.00 0.02 0.00 
 Leisure-related activity   0.00 -0.15 0.02* 
 Transport-related activity   0.00 -0.03 0.00 
 Work-related activity   0.00 0.00 0.00 
 Home-related activity   0.00 -0.13 0.02 
 Health climate   -0.09 -0.09 0.01 
sr2 = semi-partial correlation       
* p < .05.  ** p < .01.      
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Predictors of presenteeism. 
A summary of the three hierarchical regressions examining the predictors of 
presenteeism is provided in Table 6. Physical activity as assessed by the four domains 
was found to significantly predict presenteeism, as shown at Step 2 in Model 3 (R2 
change = .05, F(4, 198) = 2.84, p < .05).  At this step, leisure-related physical activity 
(β= -.14, p < .05) and home-related physical activity (β= -.17, p < .05) were 
significant predictors, indicating that participants who engaged in higher levels of 
physical activity for either leisure or household purposes reported lower presenteeism. 
However, total physical activity (Model 1) and intensity of physical activity (Model 
2) were not found to predict presenteeism.  
In addition, health climate was found to be a significant predictor of 
presenteeism in each of the three models.  In Model 1 it accounted for an additional 
4% of the variance at Step 2 (F(1, 201) = 8.54, p < .01). In Model 2 it accounted for 
an additional 3% of the variance at Step 3 (F(1, 197) = 7.22, p < .01), and in Model 3 
it accounted for an additional 5% of the variance at Step 3 (F(1, 199) = 9.31, p < .01). 
In each case, a more supportive health climate (higher scores) was associated with 
lower levels of presenteeism. It should also be noted that leisure-related physical 
activity became non-significant at Step 3 in Model 3, thus suggesting that the health 
climate may be mediating the relationship between leisure-related physical activity 
and presenteeism.   
Lastly, the additional analyses revealed health climate to significantly 
moderate the relationship between leisure-related physical activity and presenteeism 
(R2 = .01, t (200) = 2.30, p < .05). Probing of the simple slopes showed a significant 
positive relationship between leisure-related physical activity and presenteeism when 
the health climate was not supportive (t (200) = -2.62, p < .01). When the health 
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climate was supportive, the relationship between leisure-related physical activity and 
presenteeism was not statistically significant (t (200) = -.47, p = .64).  
Table 6  
Hierarchical Regression of Physical Activity by Total, Intensity, and Domain; Health 
Climate, and Presenteeism; Controlled for Age and Gender 
Model Variables R2 
Change 
in R2 
B β sr2 
1 Step 1 0.00 0.00    
 Total physical activity   0.00 -0.03 0.00 
 Step 2 0.04** 0.04**    
 Total physical activity   .00 -0.05 0.00 
 Health climate   -0.01 -0.20 0.04** 
       
2 Step 1 0 0    
 Gender   0.00 -0.02 0.00 
 Step 2 0 0    
 Gender   0.00 -0.02 0.00 
 Moderate physical activity   0.00 -0.04 0.00 
 Vigorous physical activity   0.00 -0.01 0.00 
 Step 3 0.05** 0.05**    
 Gender   0.00 -0.02 0.00 
 Moderate physical activity   0.00 -0.09 0.01 
 Vigorous physical activity   0.00 0.02 0.00 
 Health climate   -0.01 -0.22 0.04** 
       
3 Step 1 0.00 0.00    
 Age   0 -0.04 0.00 
 Step 2 0.06* 0.05*    
 Age   -0.00 -0.01 0.00 
 Leisure-related activity   -0.00 -0.14 0.02* 
 Transport-related activity   0.00 0.01 0.00 
 Work-related activity   0.00 0.12 0.01 
 Home-related activity   -0.00 -0.17 0.03* 
 Step 3 0.09** 0.03**    
 Age   0.00 0.00 0.00 
 Leisure-related activity   -.00 -0.13 0.02 
 Transport-related activity   0.00 0.02 0.00 
 Work-related activity   0.00 0.09 0.01 
 Home-related activity   -0.00 -0.17 0.03* 
 Health climate   -0.01 -0.19 0.03** 
sr2: semi-partial correlation  
** p < .01, * p < .05      
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Predictors of work engagement. 
 A summary of the three hierarchical regressions examining the predictors of 
work engagement is provided in Table 7. As shown in Table 7, none of the physical 
activity variables were significant predictors of work engagement in any of the 
models. One the other hand, health climate was found to be a significant predictor of 
work engagement in each of the models. In Model 1, health climate accounted for an 
additional 13% of the variance at Step 2 (F(1, 205) = 31.09, p < .001). In Model 2 it 
accounted for an additional 14% of the variance at Step 3, and in Model 3 it 
accounted for an additional 13% of the variance at Step 3. In each case, a more 
supportive health climate (higher scores) was associated with higher rates of work 
engagement.  
 Age was also found to be a significant predictor of work engagement, 
accounting for 3% of the variance at Step 1 in Model 3 (F(1, 206) = 5.74, p < .05). 
However, age became non-significant upon entering the domains of physical activity 
at Step 2 (p = .06) and remained non-significant upon entering health climate in Step 
3 (p = .13). This suggests that domain-specific physical activity may be mediating the 
relationship between age and work engagement.  
 
  
 97 
Table 7  
Hierarchical Regression of Physical Activity by Total, Intensity, and Domain; Health 
Climate, and Work Engagement; Controlled for Age and Gender 
Model Variables R2 
Change 
in R2 
B β sr2 
1 Step 1  0.01 0.01    
 Total physical activity   0.00 0.07 0.00 
 Step 2 0.14*** 0.13***    
 Total physical activity   0.00 0.10 0.01 
 Health climate   0.28 0.36 0.13*** 
       
2 Step 1 0.00 0.00    
 Gender   0.11 0.05 0.00 
 Step 2 0.01 0.00    
 Gender   0.12 0.05 0.00 
 Moderate physical activity   0.00 0.04 0.00 
 Vigorous physical activity   0.00 0.02 0.00 
 Step 3 0.15*** 0.14***    
 Gender   0.15 0.06 0.00 
 Moderate physical activity   0.00 0.13 0.01 
 Vigorous physical activity   -0.00 -0.04 00.00 
 Health climate   0.30 0.38 0.14*** 
       
3 Step 1 0.03* 0.03*    
 Age   0.01 0.17 0.03* 
 Step 2 0.03 0.01    
 Age   0.01 0.14 0.02 
 Leisure-related activity   -0.00 -0.00 0.00 
 Transport-related activity   -0.00 -0.04 0.00 
 Work-related activity   0.00 0.02 0.00 
 Home-related activity   0.00 0.08 0.00 
 Step 3 0.16*** 0.13***    
 Age   0.01 0.11 0.01 
 Leisure-related activity   -0.00 -0.03 0.00 
 Transport-related activity   0.00 -0.06 0.00 
 Work-related activity   0.00 0.06 0.00 
 Home-related activity   0.00 0.09 0.01 
 Health climate   0.28 0.36 0.12*** 
*** p < .001, ** p < .01, * p < .05, sr2: semi-partial correlation 
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Predictors of job performance. 
A summary of the three hierarchical regressions examining the predictors of job 
performance is provided in Table 8. As shown in Model 1, total physical activity was 
found to account for 2% of the variance in job performance at Step 1 (F(1, 206) = 
3.95, p < .05), with higher total physical activity being associated with higher job 
performance. Model 2 examined physical activity by intensities, and did not reach 
statistical significance at any of the three steps. However, there was one statistically 
significant univariate predictor at Step 2: Moderate intensity physical activity was 
positively associated with job performance at both Step 2 and Step 3 of the model (β 
= .16, p <.05;  β = .18, p < .05, respectively). 
Physical activity as assessed by the four work domains was also found to 
significantly predict job performance, as shown in Step 2 of Model 3, accounting for 
an additional 6% of the variance (R2 change = .06, F(4, 202) = 3.69, p < .01). At this 
step, work-related physical activity was positively associated with job performance (β 
= .15, p < .05), indicating that participants who engaged in higher levels of physical 
activity in the context of their job role reported higher levels of job performance. 
Transport-related physical activity was also significantly associated with job 
performance at Step 2 (β = -.16, p < .01). However, this negative relationship 
indicated that participants who engaged in higher levels of physical activity for 
commuting purposes reported lower levels of job performance. Both work-related 
physical activity and transport-related physical activity remained significant 
predictors of job performance upon the inclusion of health climate at Step 3 (β = .16, 
p < .05, β = -.19, p < .01, respectively). Health climate did not significantly improve 
the variance explained in job performance. In Model 3, age was also found to be a 
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significant predictor of job performance. At Step 1, it accounted for 6% of the 
variance in job performance (β = .25, p < .001). Age remained a significant predictor 
when the physical activity domains were added at Step 2 (β = .23, p < .01), and when 
health climate was added at Step 3 (β = .22, p < .01).  
Finally, while health climate was not found to significantly predict job 
performance in any of the three models, it was found to significantly moderate two of 
the relationships: The first was the relationship between total physical activity and job 
performance (R2 = .03, t (204) = -2.48, p < .05), and the second was the relationship 
between work-related physical activity and job performance (R2 = .02, t (205) = -2.06, 
p < .05). Simple slopes analyses showed that, in both cases, the significant positive 
relationships between both total physical activity and job performance (t (204) = 3.24, 
p < .01), and between work-related physical activity and job performance (t (205) = -
2.06, p < .05) were present when health climate was not supportive. When health 
climate was supportive, the relationships between both total physical activity and job 
performance, and work-related physical activity and job performance were non-
significant (t (204) = -.04, p = .96; t (205) = .34, p = .73, respectively). 
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Table 8 
Hierarchical Regression of Physical Activity by Total, Intensity, and Domain; Health 
Climate, and Job Performance; Controlled for Age and Gender 
Model Variables R2 
Change 
in R2 
B β sr2 
1 Step 1  0.02* 0.02*    
 Total physical activity   0.00 0.14 0.02* 
 Step 2 0.03 0.01    
 Total physical activity   0.00 0.14 0.02* 
 Health climate   0.03 0.09 0.01 
       
2 Step 1 0.01 0.01    
 Gender   0.08 0.09 0.01 
 Step 2 0.03 0.03    
 Gender   0.08 0.09 0.01 
 Moderate physical activity   0.00 0.16 0.02* 
 Vigorous physical activity   0.00 0.02 0.00 
 Step 3 0.05 0.01    
 Gender   0.09 0.10 0.01 
 Moderate physical activity   0.00 0.18 0.03* 
 Vigorous physical activity   -0.00 -0.00 0.00 
 Health climate   0.04 0.12 0.01 
       
3 Step 1 0.06** 0.06**    
 Age   0.00** 0.25** 0.06** 
 Step 2 0.13** 0.7**    
 Age   0.01 0.23 0.05** 
 Leisure-related activity   0.00 0.10 0.01 
 Transport-related activity   0.00 -0.19 0.03* 
 Work-related activity   0.00 0.15 0.02* 
 Home-related activity   0.00 0.02 0.00 
 Step 3 0.14 0.01    
 Age   0.01 0.22 0.04** 
 Leisure-related activity   0.00 0.10 0.01 
 Transport-related activity   0.00 -0.19 0.02** 
 Work-related activity   0.00 0.16 0.02* 
 Home-related activity   0.00 0.03 0.00 
 Health climate   0.03 0.09 0.01 
** p < .01, * p < .05, sr2: semi-partial correlation 
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Discussion 
This cross-sectional study examined the dimensions of physical activity and 
health climate in association with work outcomes. The dimensions of total physical 
activity, physical activity intensities, and physical activity domains were examined in 
relation to concurrent work-related outcomes of sickness absenteeism, presenteeism, 
work engagement and job performance. Health climate was also examined directly in 
association with work-related outcomes, and as a moderator of the relationships 
between the dimensions of physical activity and same-time work-related outcomes.  
The first main finding is that the participant group showed high levels of 
physical activity when compared with both national data on average physical activity 
levels of adults, and when compared with other research studies conducted on this 
topic. The comparisons between other data and the data collected in the present study 
are reported earlier in this chapter. It is important to understand the possible reasons 
for this discrepancy, and the implications of this discrepancy in terms of interpreting 
the results. One possible reason for the much higher than expected activity levels 
reported in the current study may have been a self-selection bias in the participant 
sample. Self-selection bias occurs when a certain population of people are more likely 
to participate in a research study due to a characteristic of that population (Ziliak & 
McCloskey, 2008). In the present study, it is possible that the title of the research 
study (‘The relationship between physical activity and work outcomes’) may have 
appealed to a population of people who were already highly physically active. Self-
selection bias is a common problem in the social sciences, and can result in a sample 
that is not representative of the population (Ziliak & McCloskey, 2008). As such, the 
results from this study may not be generalisable to the general population. However, 
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the results are more applicable to a population who are exercising at above average 
levels. 
The second key finding from this study showed that all four of the domains of 
physical activity yielded significant but weak associations with work outcomes. 
Interestingly, all four domains were associated with only one work outcome, and the 
nature of the relationships were found to differ depending on both the domain of 
physical activity, and on the work outcome in question. For instance, higher leisure-
related physical activity was significantly associated with lower levels of 
presenteeism, but was not significantly associated with sickness absenteeism, work 
engagement, or job performance. Transport-related physical activity was shown to 
have a significant negative relationship with job performance, but was not 
significantly associated with sickness absenteeism, presenteeism or work engagement. 
Work-related physical activity was significantly positively associated with job 
performance, but not with sickness absenteeism, presenteeism or work engagement. 
In addition, home-related physical activity showed an significant inverse relationship 
with presenteeism, but was not significantly associated with sickness absenteeism, 
work engagement or job performance.  
These results suggest that the context in which physical activity is performed 
is important in understanding the relationship between physical activity domains and 
the work outcomes of presenteeism and job performance. In particular, it appears that 
those who participated in higher levels of physical activity as a part of their leisure, or 
to complete domestic tasks, had less presenteeism while at work. This inverse 
relationship between leisure-related physical activity and presenteeism was also 
shown in a past study (Pronk et al., 2004). A possible explanation for these 
associations could be drawn from the established associations between physical 
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activity, health, and presenteeism. As previously reported, there has been extensive 
research conducted showing the beneficial influence of physical activity in the 
prevention of many illnesses including musculoskeletal disorders and diabetes (e.g., 
Department of Health, 2004; Miles, 2007; Manson et al., 1991; Manson et al., 1992; 
Warburton, Charlesworth, Ivey, Nettlefold, & Bredin, 2010). In addition, these health 
conditions have also been linked with presenteeism (Burton et al., 2005; Burton et al., 
2004; Campo & Darrah, 2012). As such, it follows that people who are engaging in 
leisure- and home-related physical activity may be obtaining some health-related 
benefit, which is associated with their lower rates of presenteeism. However, little 
research has been conducted to examine the direct relationship between leisure-
related activity and presenteeism, and to the student’s knowledge, this is the first 
study to report findings on a relationship between home-related activity and 
presenteeism.  
The lack of a significant relationship between work-related physical activity 
and presenteeism in the current study was unexpected, given past research that shows 
more active job-roles such as farming and fishing to be associated with lower 
presenteeism than more sedentary job roles such as clerical or office work (e.g., 
Merrill et al., 2012). A possible explanation for this study failing to find a relationship 
could be the sample which was highly active, and of whom only a small proportion 
were in physically active job roles. Further research is needed to explore these 
relationships. 
Another unexpected finding of the current study was that job performance was 
higher for people who had higher levels of work-related physical activity, but lower 
for people who did physical activity for transportation purposes. Although these 
findings are novel, some comparisons can be drawn from other research. For example, 
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research examining the effectiveness of workplace-based physical activity 
interventions have shown positive relationships with job performance (Ben-Ner, 
Hamann, Koepp, Manohar, & Levine, 2014; Coulson, McKenna, & Field, 2008). 
Examples of interventions include treadmill workstations to allow walking while 
working (Ben-Ner et al., 2014) and providing access to on-site exercise facilities 
(Coulson et al., 2008). However, limitations in drawing this comparison include that 
the exercise performed in these interventions was not conducted in pursuit of 
completing work tasks, but as an auxiliary activity while at work. As such, the direct 
relationship between work-related physical activity and job performance requires 
further research to replicate the findings. Moreover, the socio-economic status (SES) 
of the sample may play a role in these results and could be an underlying factor in the 
levels of physical activity that people do for leisure or transportation purposes. This 
would be an important construct to examine in future studies.  
Interestingly, the current study found that people who were more highly active 
for transportation purposes had lower job performance. Again, this is a novel finding 
in the literature as, to the student’s knowledge, other studies have not reported a direct 
relationship between transport-related physical activity and job performance. This 
finding may be explained by a third factor, commuter stress. Transport-related 
physical activity has been shown to be associated with public transport use (Rissel, 
Curac, Greenaway, & Bauman, 2012), which in turn has been linked with commuter 
stress (Stutzer & Frey, 2008). Moreover, some studies have also shown a link 
between commuter related stress and job performance (Lucas & Heady, 2002; 
Novaco & Gonzalez, 2009). While this area requires further research, this pathway 
may provide some explanation to the finding that transport-related physical activity 
was associated with lower self-rated job performance.  
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Unexpectedly, in current study there were no dimensions of physical activity 
associated with sickness absenteeism. An inverse relationship between physical 
activity and sickness absenteeism has previously been found in association with both 
leisure-related physical activity (Eriksen & Bruugsguard, 2002; Holtermmann et al., 
2012; Lahti et al., 2012; van Amelsvoort et al., 2006; van den Heuvel et al., 2005) and 
work-related physical activity (Holtermann et al., 2012). The unique sample that 
participated in this study may have played a role in the non-significant finding. In this 
sample, 95% of participants reported meeting the physical activity guidelines. As 
previously discussed, this proportion is considerably higher than both the national 
average of Australian adults, and higher than samples in other studies (AIHW 2012; 
Merrill et al., 2013; VanWormer et al., 2015). The benefits of physical activity for 
health have been widely studied and supported (Azar, Ball, & Salmon, 2011; Buttriss 
& Hardman, 2005; Beard, Heathcote, Brooks, Earnest, & Kelly, 2007; Hamman et al., 
2006; Kohn, 2001; Miles, 2007; Strohl et al., 2009; WHO, 2017), with the national 
guidelines for activity being developed to achieve health-related benefits (WHO, 
2017). It follows that a large proportion of the sample included in this study may be 
obtaining these health-related benefits, and therefore a graded association could not 
be identified in the analysis. As noted earlier in this chapter, the sample included in 
the present study had a lower average number of days where they were absent for 
health reasons when compared with past studies, which further support this idea.  
The current study found several significant relationships between health 
climate and work outcomes. A significant inverse relationship was found between 
health climate and presenteeism. This relationship was demonstrated in several 
regression models that controlled for total physical activity, physical activity 
intensities, domains of physical activity, gender and age. The nature of the 
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relationship remained consistent in all models, with higher health climate being 
significantly associated with lower presenteeism. This finding was consistent with 
past studies by Chen et al. (2015), Shultz et al., (2017) and Shi et al. (2014), all of 
which found that supportive health climates were inversely associated with 
presenteeism. The consistency in this finding provides further support for the idea that 
perceived support for health and wellbeing from one’s workplace is linked with 
reduced health-related productivity loss among workers. It also suggests that the 
perceived support is a unique contributor to reduced presenteeism independent of the 
level of physical activity by workers. 
The current study also found that supportive health climates were consistently 
associated with higher work engagement than less supportive health climates. 
Moreover, physical activity did not significantly contribute to the model or explain 
any significant variance in work engagement. To the student’s knowledge this is the 
first study that has directly examined the relationship between health climate and 
work engagement. The results of this study indicate that health climate is a unique 
significant predictor of work engagement. A possible explanation for this finding 
could be drawn from a proposal by Zweber et al. (2015), who suggested that the 
workplace climate is important from a social-exchange perspective. From this 
perspective, employees will target their behaviour to benefit an organisation when 
they perceive themselves as valued. Workers who are employed in an organisation 
where they perceive that their health and wellbeing is of importance to their employer 
(i.e., where there is a supportive health climate), may in turn be more highly engaged 
toward the pursuits of their employer.   
Interestingly, health climate was also found to significantly moderate three 
relationships between other variables. These relationships were between total physical 
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activity and job performance, work-related physical activity and job performance, and 
leisure-related physical activity and presenteeism. In all three cases, a less supportive 
health climate revealed significant associations between the physical activity predictor 
and the work outcome. For both cases involving job performance, higher physical 
activity (whether it was total physical activity or work-related physical activity) was 
associated with higher job performance. The third relationship revealed higher leisure 
physical activity as associated with lower rates of presenteeism. However, when 
health climate was more supportive of worker health and wellbeing, these 
associations became non-significant. A possible reason for these findings could be 
that the health climate may be compensating for the benefits of physical activity. 
When there is an unsupportive health climate, only those who engage in physical 
activity were showing benefits in relation to job performance and presenteeism. 
However, when there was a supportive health climate, these benefits disappeared. As 
such, a supportive health climate appears to be contributing to similar improved job 
performance and presenteeism outcomes as work- and leisure-related physical 
activity, respectively. 
 Finally, this study did not find support for the relationship between the 
intensity of physical activity and any of the examined work outcomes. This is in 
contrast to other cross-sectional studies that have shown moderate intensity physical 
activity to be associated with sickness absenteeism (Jacobson & Aldana, 2001; 
Kyrolainen et al., 2008), presenteeism (Pronk et al., 2004), ‘vigour’ (van Sheppington 
et al., date), and job performance (Pronk et al., 2004), and that vigorous intensity 
physical activity was associated with sickness absenteeism (Hendriksen et al, 2010; 
Proper et al., 2006) and job performance (Pronk et al., 2004). One possible reason for 
the different findings between this study and other studies include the highly active 
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sample. As 95% of the sample that participated in this study met physical activity 
guidelines, the relationship between physical activity intensity and work outcomes 
could not be fully assessed. 
The age and gender of the sample was included in analyses due to the low 
correlation with some of the physical activity variables.  
Summary 
Overall, the cross-sectional study indicates several key findings. The highly 
active sample who participated in this study were more active than the national 
average and other samples that have been examined in this field. The domains of 
physical activity were shown to have relationships that varied in direction and 
strength with work outcomes, while the intensity of the physical activity appeared less 
important when considering these cross-sectional relationships. Health climate was 
found to be a unique predictor of work outcomes, particularly work engagement. One 
of the main limitations of this study was the cross-sectional nature of the design, 
meaning the direction of the effects could not be determined. Or, more specifically, it 
could not be determined whether the physical activity type and levels preceded any of 
the work outcomes. In other words, given the findings were obtained cross-sectional, 
it was not possible to assess whether physical activity predicted changes in the 
dependent variables (Gravetter & Forzano, 2012). This is also referred to as a 
directionality problem. In order to address this issue, a six-month longitudinal follow-
up of participants from Study 1 was conducted. Specifically,  Study 2 was conducted 
to examine whether physical activity and health climate predicted changes in work-
related outcomes over a six-month period. 
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Chapter 7 
Study 2: A Longitudinal Examination of Physical Activity,  
Health Climate and Work Outcomes 
One of the limitations of Study 1 was the cross-sectional study design, which 
did not allow for evaluation of the direction of identified relationships between 
variables. Study 2 was designed to determine the proximal and directional 
relationships drawn from the cross-sectional data by examining the relationship of 
each of the physical activity variables on the same work outcomes from Study 1 over 
a six-month period. In addition, this follow-up study allowed for an evaluation of how 
much change versus stability there was in each of the measures. Each of the direct 
effects (e.g., physical activity and work outcomes) and moderating effects (e.g., health 
climate) tested in Study 1 were also examined in Study 2. 
Method 
Participants. 
 This sample consisted of 78 adults of the original 209 adults that participated in 
Study 1. It included 27 of the original 71 male respondents (13%) and 51 of the 138 
female respondents (24%). The age of participants of Study 2 ranged from 22 to 68 
years (M = 38, SD = 12.92). 
 Initially, 130 participants of Study 1 agreed to participate in Study 2. However, 
49 failed to respond to the invitation to complete the second survey issued after 6 
months (N = 49). These participants provided no information on the reasons for their 
non-participation in the second survey. In addition, one participant responded to their 
email invitation and declined participating in the second survey as he was no longer 
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employed. To determine whether participants who initially agreed but did not 
participate in the follow-up survey (Group 1, N = 50), differed to those who declined 
to participate in Study 2 at baseline (Group 2, N = 79), and from those who did 
participate in Study 2 (Group 3, N = 80), a multivariate analysis of variance was 
performed on all Study 1 variables. This analysis revealed that participants who 
initially agreed but did not actually participate in the follow-up survey (Group 1) had 
higher work-related physical activity than those who declined to participate in Study 2 
at baseline (Group 2). No other significant differences between the groups were 
found. Table 9 provides a summary of these results. 
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Table 9 
MANOVA Comparison of samples who participated in Study 1 and Study 2. 
  Group 1  Group 2  Group 3     
  M SD M SD M SD Mean differences 
Age 34.35 12.15 35.22 11.43 37.70 13.19 (1-2) -0.87 
       (2-3) -2.48 
       (1-3) -3.35 
Total physical 
activity 
5387.49 4293.74 4939.02 3409.22 4654.11 3970.81 (1-2) 448.47 
      (2-3) 284.91 
       (1-3) 733.38 
Moderate 
intensity 
physical activity 
5126.92 4782.22 3815.78 3322.79 3733.38 3934.27 (1-2) 1311.14 
      (2-3) 82.40 
      (1-3) 1393.54 
Vigorous 
intensity 
physical activity 
1443.29 2312.98 1498.19 1718.85 1427.43 2269.68 (1-2) -54.91 
      (2-3) 70.76 
      (1-3) 15.85 
Leisure-related 
physical activity 
1351.52 1682.67 1771.23 2109.49 1548.34 1981.86 (1-2) -419.70 
      (2-3) 222.89 
      (1-3) -196.81 
Transport-
related physical 
activity 
526.38 673.14 604.47 716.24 525.71 581.97 (1-2) -78.09 
      (2-3) 78.76 
      (1-3) 0.67 
Work-related 
physical activity 
2923.68 4332.45 1364.29 2270.77 2003.10 4019.91 (1-2) 1559.39* 
      (2-3) -638.81 
      (1-3) 920.58 
Home-related 
physical activity 
1490.02 1992.49 1464.90 1748.46 1056.35 1543.46 (1-2) 25.12 
      (2-3) 408.55 
      (1-3) 433.67 
Sickness 
Absenteeism 
0.92 1.38 0.86 1.40 0.84 1.39 (1-2) 0.06 
      (2-3) 0.02  
      (1-3) 0.08 
Presenteeism 
0.04 0.03 0.03 0.04 0.03 0.04 (1-2) 0.01  
      (2-3) 0.00  
      (1-3) 0.01 
Work 
Engagement 
4.34 1.11 4.31 1.10 4.24 1.09 (1-2) 0.04 
      (2-3) 0.06  
      (1-3) 0.10 
Job Performance 
3.95 0.42 3.97 0.43 4.04 0.40 (1-2) -0.03  
      (2-3) -0.07  
      (1-3) -0.10 
Health Climate 
4.32 1.47 4.79 1.33 4.84 1.42 (1-2) -0.47 
       (2-3) -0.05 
              (1-3) -0.52 
*p < .05 
Group 1; Initially agreed but were absent at Time 2 (6-month follow-up) 
Group 2: Declined to participate in Time 2 
Group 3: Participated in both Time 1 and Time 2 
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Twelve hierarchical multiple regression analyses were conducted to determine 
whether the dimensions of physical activity and health climate at Time 1 (baseline) 
predicted work outcomes at Time 2 (6-month follow-up). For each of the outcome 
variables (sickness absenteeism, presenteeism, work engagement, job performance), 
three hierarchical regression analyses were conducted. For all of the models, the 
baseline work-outcomes were controlled for by entering the relevant Time 1 work-
related outcome at Step 1 of the model. The regression models were then conducted 
according to the following structure. In the first regression model, Time 1 total 
physical activity was entered at Step 2, and Time 1 health climate at Step 3. The 
second regression model entered gender at Step 2, Time 1 moderate and vigorous 
physical activity intensities at Step 3, and Time 1 health climate at Step 4. The third 
regression model entered age at Step 2, Time 1 leisure-, transport-, work-, and home-
related physical activity at Step 3, and Time 1 health climate at Step 4. 
Moderation analyses were conducted using the same SPSS adjunct program 
detailed in Study 1 (PROCESS) (Hayes, 2012). In each of the moderation analyses, 
Time 1 physical activity variables were individually run as the independent variables 
in association with each of the Time 2 work outcomes. Time 1 health climate was 
entered as the moderating variable into the analysis. The PROCESS moderation 
analysis functions to centre independent and moderator variables to prevent 
multicollinearity. Age, gender, and other physical activity variables were controlled 
for depending on the analysis being conducted. These analyses revealed one 
significant and 27 non-significant interactions. 
Measures 
 Study 2 used the same questionnaire as used in Study 1 (see Appendix A). 
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Preliminary Analyses 
 Data from 80 participants were subjected to screening. The same procedure 
used in Study 1 was used again in Study 2. Two cases were identified as having over 
50% of missing data, and deleted from further analysis. Upon examination, it was 
shown that the missing data was all Time 1 variables. It is possible that these two 
participants used different email addresses for each data-collection, resulting in 
misalignment of their responses from Time 1 to Time 2. The remaining 78 cases (27 
men, 51 women) were screened for missing data, data entry accuracy and assumption 
testing (Tabachnick & Fidell, 2007). No other data were found to be missing.  
 Screening for normality was conducted for all variables. The absolute values 
for skew and kurtosis were reviewed, with absolute skew of >2, and absolute kurtosis 
of >7 considered substantial deviations from normality (West, 1996). Six variables 
were found to be skewed; moderate intensity physical activity, vigorous intensity 
physical activity, leisure-related physical activity, work-related physical activity, 
home-related physical activity, and sickness absenteeism. Only leisure-related 
physical activity was also found to be kurtotic. The decision was again made to leave 
the data untransformed as these variables are found to be positively skewed in the 
population, and to maintain consistency with the analyses conducted in Study 1. 
Assumptions of linearity and homoscedacity were assessed using scatterplots of 
bivariate relationships between physical activity variables and non-physical activity 
variables, and these were not found to be violated.  
Descriptive Statistics 
The Time 2 sample consisted of 78 participants; 27 males (35%) and 51 
females (65%). Participants’ ages ranged from 22 to 68 (M = 38; SD = 12.92). Of the 
sample, 48 (62%) were employed full-time, 20 (26%) were employed part-time, and 
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10 (12%) were employed in casual roles. Approximately one third (34%) of the 
sample were in professional job roles such as academia, engineering, or health 
professionals, while skilled and semi-skilled job roles were also common (14% and 
12% respectively).  
As shown in Table 10, the average total weekly minutes spent being 
physically active among this sample was 631.43, which is very similar to the average 
from Study 1 of 682.51. The sample was on average highly active, with 66 
participants (85%) meeting physical activity guidelines. As with Study 1, this sample 
reported weekly physical activity levels higher than other studies that have included 
community samples (ABS, 2013; Armstrong, Bauman & Davies, 2000; Bull, 
Milligan, Rosenberg & McGowan, 2001; Giles-Corti & Donovan, 2002; WHO, 
2017). The implications of these findings have been discussed in Study 1, so they will 
not be re-stated here. This study, however, did have a lower proportion of participants 
who met physical activity guidelines than in Study 1, which had 95% of participants 
meeting guidelines. This difference may be due to participants in Study 1 over-
estimating the physical activity that they engaged in. However, it may also be due to 
other differences that occurred between the data collection time points, including the 
change of seasons. The data collected for Study 1 was collected in summertime, while 
the data collected for Study 2 was collected in wintertime. This may have impacted on 
physical activity levels of the sample as physical activity has been shown to vary with 
seasonality, with poor weather being a barrier to engaging in physical activity 
(Furlanetto et al., 2016; Tucker & Gilliland, 2007). 
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Table 10. Descriptive information of key variables collected at Time 2. 
Variable Min Max M SD 
Total physical activity (weekly 
minutes) 
0.00 2520.00 631.43 637.57 
Moderate physical activity (weekly 
minutes) 
0.00 1260.00 451.80 433.64 
Vigorous physical activity (weekly 
minutes) 
0.00 1260.00 179.6250 291.22 
Leisure-related physical activity 
(weekly minutes) 
0.00 240.00 57.03 57.44 
Transport-related physical activity 
(weekly minutes) 
0.00 990.00 61.95 150.70 
Work-related physical activity 
(weekly minutes) 
0.00 540.00 52.88 122.62 
Home-related physical activity 
(weekly minutes) 
0.00 720.00 132.85 153.50 
Total physical activity (METS) (T1) 0.00 29460.00 3835.54 5332.35 
Moderate physical activity (METS) 
(T1) 
0.00 19992.00 3745.69 1734.56 
Vigorous physical activity (METS) 
(T1) 
0.00 8641.00 1409.29 2245.83 
Leisure-related physical activity 
(METS) (T1) 
0.00 6300.00 1015.80 1293.63 
Transport-related physical activity 
(METS) (T1) 
0.00 7200.00 235.06 910.76 
Work-related physical activity (METS) 
(T1) 
0.00 20880.00 1337.13 4075.88 
Home-related physical activity 
(METS) (T1) 
0.00 10980.00 1270.62 1881.16 
Sickness absenteeism (T2) 0.00 11.00 1.05 2.12 
Presenteeism (T2) -0.04 0.23 0.03 0.04 
Work engagement (T2) 0.53 5.88 4.22 1.21 
Job performance (T2) 3.33 6.00 4.90 0.53 
Health climate (T1) 1.00 7.00 4.69 1.47 
 
Consistent with Study 1, and with other studies (Bernaards et al., 2007; Pronk 
et al., 2004; Proper et al., 2006), participants in this study spent more time, on 
average, in moderate intensity physical activities than doing vigorous-intensity 
activity. Of the physical activity domains, the most energy was expended doing work-
related activity, and the least expended doing physical activity for transport purposes. 
The average METS for each of the leisure-, work-, and home-related physical activity 
were similar to those in Study 1. However, both the average transport-related METS, 
and the total average METS, were lower in this study than in Study 1 (569.47; 
4926.01, respectively). 
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The descriptive statistics, including means, standard deviation, minimum and 
maximum values for the work-related variables of sickness absenteeism, 
presenteeism, work engagement, job performance, and health climate are shown in 
Table 10. In this study, the average number of days taken for sickness absence (1.05) 
was higher than in Study 1 (0.89), however, this was similar to the number of sick 
days taken in other studies (Pronk et al., 2004). The descriptive parameters for the 
presenteeism index remained similar to those in Study 1. The average score for work 
engagement in this study (M = 4.22, SD = 1.21) was similar to Study 1 (M = 4.29, SD 
= 1.08), while the average job performance in this study (M = 4.90, SD = 0.53) was 
slightly higher than in Study 1 (M = 3.97, SD = 0.43). Finally, the average health 
climate reported in this study (M = 4.69, SD = 1.47) was the same as in Study 1. 
Stability coefficients 
Stability coefficients were computed for all measures, using correlations 
between Time 1 and Time 2. The stability of the variables varied over time, and 
ranged between 0.17 and 0.79, as shown in Table 11. Transport-related activity had 
the lowest stability, with a non-significant correlation between Time 1 and Time 2 
measures. Leisure-related activity, absenteeism and presenteeism also had low 
stability. Total physical activity, moderate physical activity, vigorous physical 
activity, work-related activity, and home-related activity had moderate stability. 
Health climate and work engagement had the highest stability. The low and moderate 
stability the physical activity variables may reflect seasonal variations in physical 
activity. Data were collected 6 months apart, with a majority of participants 
completing Time 1 during winter, and Time 2 during summer.  
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Table 11. Stability coefficients between Time 1 and Time 2 variables. 
Scales Measure Stability coefficient 
(Cronbach’s alpha) 
Total physical activity 
Moderate-intensity activity 
Vigorous-intensity activity  
Leisure-related activity 
Transport-related activity 
Work-related activity 
Home-related activity 
IPAQ 
IPAQ 
IPAQ 
IPAQ 
IPAQ 
IPAQ 
IPAQ 
.57** 
.60** 
.47** 
.39** 
.17__ 
.67** 
.66** 
Sickness absenteeism WHOHPQ .31** 
Presenteeism WLQ .36** 
Work Engagement UWES .79** 
Job Performance WHOHPQ .66** 
Health Climate MOHCA .76** 
** p < 0.01  
 
Results 
Zero-order correlations. 
 Zero-order correlations were calculated among all variables analysed in Study 
2 and the results are presented in Table 12. While many of the correlations remained 
similar to those found in Study 1, some correlation had changed. Correlations that 
were significant in Study 1 that became non-significant in Study 2 included the 
correlation between total physical activity and vigorous physical activity; total 
physical activity and transport related activity; moderate intensity physical activity 
and leisure related physical activity; moderate intensity activity and transport related 
activity; leisure-related physical activity and sickness absenteeism; leisure-related 
physical activity and presenteeism; and home-related activity and presenteeism. 
However, across all of these correlations, the non-significant findings may have been 
due to the smaller sample size included in Study 2, as in many cases the value of the 
correlation was higher than in Study 1, despite being non-significant.  
There were several correlations that became significant in Study 2 that were 
non-significant in Study 1. Total physical activity was positively correlated with work 
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engagement (r = .25) and job performance (r = .33) which indicates that people who 
were more physically active overall reported higher work engagement and higher job 
performance over time than people who were less active. Vigorous intensity physical 
activity was positively correlated with health climate (r = .25) and job performance 
(r= .24), indicating that people who engaged in more vigorous physical activity also 
perceived their workplace as more supportive of health and wellbeing, and reported 
themselves to have higher job performance over time. Home-related physical activity 
was positively correlated with job performance (r =.28), indicating that people who 
engaged in more domestic-related activity also reported higher job performance over 
time. Finally, gender was positively correlated with sickness absenteeism (r =.23) 
indicating that females reported being absent due to ill health more often than males. 
  
 119 
Table 12. Zero-order correlations among all measures (Time 2). 
 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. Age 
 
- 
             
2. Gender 
 
0.15 - 
            
3. Total physical activity 
(T1) 
0.16 -0.14 - 
           
4. Moderate physical 
activity (T1) 
.35** -0.08 .77** - 
          
5. Vigorous physical 
activity (T1) 
-0.06 -0.20 .82** .38** - 
         
6. Leisure-related physical 
activitu (T1) 
-0.14 -0.07 .44** 0.04 .57** - 
        
7. Transport-related 
physical activity (T1) 
-0.10 0.01 0.10 0.11 -0.02 -0.13 - 
       
8. Work-related physical 
activity (T1) 
0.21 -0.15 .78** .83** .59** -0.05 0.02 - 
      
9. Home-related physical 
activity (T1) 
.40** -0.06 .44** .63** 0.14 0.00 -0.04 .30** - 
     
10. Sickness absenteeism 
(T2) 
0.13 .23* -0.18 -0.12 -0.20 -0.17 0.14 -0.10 -0.14 - 
    
11. Presenteeism (T2) 
 
0.06 0.01 0.04 0.10 -0.12 -0.10 0.00 0.11 -0.03 .44** - 
   
12. Work engagement 
(T2) 
0.07 0.14 .25* 0.16 0.16 0.10 0.04 0.11 0.19 0.01 -0.14 - 
  
13. Job performance (T2) .28* 0.16 .33** .31** .24* 0.13 -0.05 .25* .28* -0.13 -.25* .38** - 
 
14. Health Climate (T1) -0.05 -0.08 0.13 -0.01 .25* 0.17 0.17 0.03 0.11 -.25* -.33** .29** 0.06 - 
* p < .05, **p < .01. 
 120 
Longitudinal predictors of sickness absenteeism. 
 As shown in Table13, the hierarchical regression conducted for Model 1 
showed R2 to be significantly different from zero in predicting Time 2 sickness 
absenteeism at Step 1 (R2 = .10, F (1, 76) = 8.15, p < .01). At Step 1, sickness 
absenteeism at Time 1 (β =.31, p < .01) significantly predicted sickness absenteeism 
at Time 2. The addition of Time 1 total physical activity at Step 2 did not significantly 
contribute to the prediction of sickness absenteeism at Time 2, however, Time 1 
sickness absenteeism remained a significant predictor at Step 2 (β = .30, p < .01). The 
addition of Time 1 health climate at Step 3 did significantly contribute to the 
prediction of Time 2 sickness absenteeism, accounting for 4% of the variance (R2 
change = .04, Fchange (1, 74) = 3.94, p < .05). At Step 3, both Time 1 sickness 
absenteeism (β = .29, p < .05) and Time 1 health climate (β = -.21, p < .05) 
significantly predicted Time 2 sickness absenteeism.  
 Like Model 1, Model 2 also showed R2 to be significantly different from zero 
at Step 1.  However, this component of the analysis was the same as Model 1,so no 
extra information was yielded at this Step. Other than Time 1 sickness absenteeism, 
the addition of gender, moderate intensity activity, and vigorous intensity activity did 
not significantly improve the model at Steps 2 or 3. However, the addition of health 
climate at Step 4 significantly improved the variance explained by the model by 5% 
(R2change = .05, Fchange (1, 72) = 4.47, p < .05). At Step 4, Time 1 sickness 
absenteeism remained a significant predictor of Time 2 sickness absenteeism (β = .26, 
p < .05), while Time 1 health climate also significantly predicted reductions in 
sickness absenteeism at Time 2 (β = -.23, p < .05). Gender and the four domains of 
physical activity from Time 1 remained non-significant predictors at Step 4. 
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 As with Models 1 and 2, Step 1 of Model 3 yielded an R2 significantly 
different from zero. However, this was again controlling for Time 1 sickness 
absenteeism as was also done in Models 1 and 2. Steps 2 and 3 of Model 3 did not 
yield a significant change in R2, however, Time 1 sickness absenteeism remained 
significant in both Steps (β = .30, p < .05 and β = .26, p < .05, respectively). Age, 
leisure-, transport-, work-, and home-related physical activity at Time 1 did not 
significantly predict Time 2 sickness absenteeism. The addition of health climate at 
Step 4 of Model 3 showed an additional 6% of variance explained in Time 2 sickness 
absenteeism (R2change = .06, Fchange (1, 70) = 5.77, p < .05). At Step 4, Time 1 
sickness absenteeism remained a significant predictor of Time 2 sickness absenteeism 
(β = .25, p < .05), while Time 1 health climate also significantly predicted reductions 
in sickness absenteeism at Time 2 (β = -.24, p < .05). Age and the four domains of 
physical activity from Time 1 remained non-significant predictors at Step 4.  
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Table 13. Hierarchical regressions of total physical activity (Model 1), physical activity 
intensity (Model 2), and physical activity domains (Model 3), health climate and sickness 
absenteeism. 
Model Variables R2 
Change 
in R2 
B β sr2 
1 Step 1  0.10** 0.10**    
 Sickness absenteeism (T1)   0.47 0.31 0.02** 
 Step 2 0.12 0.02    
 Sickness absenteeism (T1)   0.45 0.30 0.09** 
 Total physical activity (T1)   0.00 -0.16 0.02 
 Step 3 0.17* 0.04*    
 Sickness absenteeism (T1)   0.44 0.29 0.08** 
 Total physical activity (T1)   0.00 -.13 0.02 
 Health climate (T1)   -0.32 -0.21 0.04* 
       
2 Step 1 0.10** 0.10**    
 Sickness absenteeism (T1)   0.47 0.31 0.10* 
 Step 2 0.13 0.03    
 Sickness absenteeism (T1)   0.41 0.27 0.07* 
 Gender   0.77 0.17 0.03 
 Step 3 0.15 0.03    
 Sickness absenteeism (T1)   0.41 0.27 0.07* 
 Gender   0.62 0.15 0.02 
 Moderate physical activity (T1)   0.00 0.02 0.00 
 Vigorous physical activity (T1)   0.00 -0.17 0.03 
 Step 4 0.20* 0.05*    
 Sickness absenteeism (T1)   0.40 0.26 0.07* 
 Gender   0.60 0.15 0.02 
 Moderate physical activity (T1)   0.00 -0.04 0.00 
 Vigorous physical activity (T1)   0.00 -0.10 0.02 
 Health climate (T1)   -0.35 -0.23 0.03* 
 
                                          (continued) 
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Model Variables R2 
Change 
in R2 
B β sr2 
3 Step 1 0.10** 0.10**    
 Sickness absenteeism (T1)   0.47 0.31 0.10** 
 Step 2 0.13 0.03    
 Sickness absenteeism (T1)   0.46 0.30 0.09 
 Age   0.19 0.12 0.03 
 Step 3 0.16 0.03    
 Sickness absenteeism (T1)   0.39 0.26 0.07 
 Age   0.03 0.20 0.03 
 Leisure-related activity (T1)   0.00 -0.08 0.01 
 Transport-related activity (T1)   0.00 0.21 0.04 
 Work-related activity (T1)   0.00 -0.08 0.01 
 Home-related activity (T1)   0.00 -0.17 0.02 
 Step 4 0.19* 0.06*    
 Sickness absenteeism (T1)   0.38 0.25 0.06* 
 Age   0.03 0.18 0.03 
 Leisure-related activity (T1)   0.00 -0.04 0.00 
 Transport-related activity (T1)   0.00 0.24 0.06 
 Work-related activity (T1)   0.00 -0.08 0.01 
 Home-related activity (T1)   0.00 -0.14 0.01 
  Health climate (T1)     -0.39 -0.24 0.06* 
* p < .05.  ** p < .01.  
Finally, health climate was also found to significantly moderate the 
relationship between Time 1 leisure-related physical activity and Time 2 sickness 
absenteeism (R2 = .05, Fchange (3, 74) = 3.86, p < .05). Simple slopes analyses 
showed that when the health climate was not supportive, a significant negative 
relationship was found between Time 1 leisure-related physical activity and Time 2 
sickness absenteeism (t (74) = 1.97, p < .05). However, when health climate was 
supportive, the relationships between Time 1 leisure-related physical activity and 
Time 2 sickness absenteeism became non-significant (t (74) = -0.95, p = .34). 
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Longitudinal predictors of presenteeism. 
 As shown in Table 14, three hierarchical regression analyses were conducted 
examining the longitudinal predictors of presenteeism. At Step 1, Model 1 showed R2 
to be significantly different from zero, accounting for 13% of the variance (R2 = .13, 
F (1, 74) = 10.92, p < .01). Step 1 consisted of Time 1 presenteeism (β = .36, p < .01) 
which significantly predicted Time 2 presenteeism. Step 2 included total physical 
activity to the model, and this did not produce a significant change in R2, however, 
Time 1 presenteeism remained significant (β = .36, p < .01). Step 3 of Model 1 
included Time 1 health climate to the analysis, which showed a significant change in 
R2, accounting for an additional 8% of the variance (R2change = .08, Fchange (1, 72) 
= 7.78, p < .01). Both Time 1 presenteeism and Time 1 health climate significantly 
predicted Time 2 presenteeism at Step 3 (β = .34, p < .01; β = -.29, p < .01, 
respectively). 
 Like Model 1, Model 2 also showed R2 to be significantly different from zero 
at Step 1.  However, this component of the analysis was the same as Model 1, so no 
extra information was yielded at this Step. The addition of gender at Step 2 of did not 
yield a significant change in R2, and gender did not significantly predict Time 2 
presenteeism. However, Time 1 presenteeism remained a significant predictor at Step 
2 (β = .36, p < .001). Moderate and vigorous intensity physical activity were added to 
the Model at Step 3, which explained an additional 8% of the variance (R2change = 
.08, Fchange (2, 71) = 3.51, p < .05). Time 1 presenteeism (β = .40, p < .001), Time 1 
moderate intensity physical activity (β = .27, p < .05), and Time 1 vigorous intensity 
physical activity (β = -.24, p < .05), were all significant predictors of Time 2 
presenteeism at Step 3. Health climate was added to the model at Step 4, and yielded 
a significant change in R2, accounting for an additional 5% of the variance (R2change 
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= .05, Fchange (1, 70) = 4.80, p < .05). At Step 4, Time 1 presenteeism (β = .38, p < 
.001), Time 1 moderate intensity physical activity (β = .23, p < .05), and Time 1 
health climate (β = -.24, p < .05) were all significant predictors of Time 2 
presenteeism. However, gender remained non-significant, and vigorous intensity 
physical activity became non-significant upon the inclusion of health climate at Step 
4. 
 In keeping with Models 1 and 2, Step 1 of Model 3 yielded an R2 significantly 
different from zero. However, this was again controlling for Time 1 presenteeism as 
was also done in Model 1 and Model 2. Age was added at Step 2 and did not 
significantly contribute to the variance explained, while Time 1 presenteeism 
remained a significant predictor of Time 2 presenteeism at Step 2 (β = .36, p < .01). 
The four domains of physical activity (leisure, transport, work and home) were 
included at Step 3, however, did not yield a significant change in R2. At Step 3, Time 
1 presenteeism remained a significant predictor of Time 2 presenteeism (β = .35, p < 
.01), while age, leisure-, transport-, work-, and home-related physical activity did not 
significantly contribute to the prediction of Time 2 presenteeism. Health climate was 
added to the Model at Step 3, which significantly improved the prediction of Time 2 
presenteeism by 8% (R2change = .08, Fchange (1, 68) = 7.07 , p < .01). At Step 4, 
both Time 1 presenteeism (β = .34, p < .01) and Time 1 health climate (β = -.30, p < 
.05) were significant predictors of Time 2 presenteeism, while age, leisure-, transport-
, work-, and home-related physical activity were not significant predictors.  
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Table 14. Hierarchical regressions of total physical activity (Model 1), physical 
activity intensity (Model 2), and physical activity domains (Model 3), health climate 
and presenteeism. 
Model Variables R2 
Change 
in R2 
B β sr2 
1 Step 1  0.13** 0.13**    
 Presenteeism (T1)   0.40 0.36 .13** 
 Step 2 0.13 0.01    
 Presenteeism (T1)   0.40 0.36 .13** 
 Total physical activity (T1)   0.00 0.08 0.01 
 Step 3 0.22** 0.08**    
 Presenteeism (T1)   0.38 0.34 .12** 
 Total physical activity (T1)   0.00 0.11 0.01 
 Health climate (T1)   -0.01 -0.29 .09** 
       
2 Step 1 0.13** 0.13**    
 Presenteeism (T1)   0.40 0.36 .13*** 
 Step 2 0.13 0.00 0.02  0.00 
 Presenteeism (T1)   0.40 0.36 .13*** 
 Gender   0.00 -0.03 0.00 
 Step 3 0.21* 0.08*    
 Presenteeism (T1)   0.45 0.40 .16*** 
 Gender   -0.01 -0.06 0.00 
 Moderate physical activity (T1)   0.00 0.27 .07* 
 Vigorous physical activity (T1)   0.00 -0.24 .06* 
 Step 4 0.26* 0.05*    
 Presenteeism (T1)   0.43 0.38 .15*** 
 Gender   -0.01 -0.06 0.00 
 Moderate physical activity (T1)   0.00 0.23 .05* 
 Vigorous physical activity (T1)   0.00 -0.17 0.03 
 Health climate (T1)   -0.01 -0.24 .06* 
 
 
                                          (continued) 
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Model Variables R2 
Change 
in R2 
B β sr2 
3 Step 1 0.13** 0.13**    
 Presenteeism (T1)   0.40 0.36 .13** 
 Step 2 0.13 0.00 0.01   
 Presenteeism (T1)   0.40 0.36 .13** 
 Age   0.00 0.06 0.00 
 Step 3 0.14 0.01 0.01   
 Presenteeism (T1)   0.39 0.35 .12** 
 Age   0.00 0.04 0.00 
 Leisure-related activity (T1)   0.00 -0.03 0.00 
 Transport-related activity (T1)   0.00 -0.01 0.00 
 Work-related activity (T1)   0.00 0.10 0.01 
 Home-related activity (T1)   0.00 -0.03 0.00 
 Step 4 .22* 0.08*    
 Presenteeism (T1)   0.38 0.34 .12** 
 Age   0.00 0.02 0.00 
 Leisure-related activity (T1)   0.00 0.02 0.00 
 Transport-related activity (T1)   0.00 0.04 0.00 
 Work-related activity (T1)   0.00 0.10 0.01 
 Home-related activity (T1)   0.00 0.04 0.00 
  Health climate (T1)     -0.01 -0.30 .09* 
sr2: semi-partial correlation 
*p < .05; ** p < .01; *** p < .001 
 
 
Longitudinal predictors of work engagement. 
 As shown in Table 15, three hierarchical regressions were conducted to 
examine the longitudinal predictors of work engagement. At Step 1, Model 1 showed 
R2 to be significantly different from zero, accounting for 62% of the variance (R2 = 
.62, F (1, 76) = 125.04, p < .001). Step 1 consisted of Time 1 work engagement (β = 
.79, p < .001), which significantly predicted Time 2 work engagement. Total physical 
activity was added to the model at Step 2, which improved the model R2 by 3% 
(R2change = .03, Fchange (1, 75) = 5.23, p < .001). At Step 2, both Time 1 work 
engagement (β = .77, p < .001) and Time 1 total physical activity (β = .16, p < .05) 
significantly predicted Time 2 work engagement. Time 1 health climate was added to 
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the model at Step 3, however, did not significantly contribute to a change in model R2. 
Both Time 1 work engagement and Time 1 total physical activity remained significant 
predictors at Step 3 (β = .77, p < .001; β = .16, p < .05, respectively).  
 Model 2 also showed R2 to be significantly different form zero at Step 1.  
However, this component of the analysis was the same as Model 1 so no additional 
information was gained at this Step.  The addition of gender at Step 2 of did not yield 
a significant change in R2, and gender did not significantly predict Time 2 work 
engagement. Time 1 Moderate and vigorous intensity physical activity were added to 
the Model at Step 3, and Time 1 health climate at Step 4, neither of which 
significantly improved the model R2. Over Steps 2, 3 and 4, only Time 1 work 
engagement remained a significant predictor of Time 2 work engagement (β = .78, p 
< .001; β = .77, p < .001; β = .76, p < .001, respectively). None of gender, Time 1 
moderate and vigorous physical activity, and Time 1 health climate were significant 
predictors of Time 2 work engagement.  
In keeping with Models 1 and 2, Step 1 of Model 3 yielded an R2 significantly 
different from zero. However, this was again controlling for Time 1 work engagement 
as was also done in Models 1 and Model 2. Age was added at Step 2 and did not 
significantly contribute to the variance explained. Time 1 leisure-, transport-, work-, 
and home-related physical activity were added to the Model at Step 3, and Time 1 
health climate at Step 4, none of which significantly improved the model R2. Over 
Steps 2, 3 and 4, only Time 1 work engagement remained a significant predictor of 
Time 2 work engagement (β = .79, p < .001; β = .77, p < .001; β = .77, p < .001, 
respectively). None of age, Time 1 leisure, transport, work-, or home-related physical 
activity, or Time 1 health climate were significant predictors of Time 2 work 
engagement.  
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Table 15. Hierarchical regressions of total physical activity (Model 1), physical 
activity intensity (Model 2), and physical activity domains (Model 3), health climate 
and work engagement. 
Model Variables R2 
Change 
in R2 
B β sr2 
1 Step 1  0.62*** 0.62***    
 Work engagement (T1)   0.84 0.79 .62*** 
 Step 2 0.65* 0.03*    
 Work engagement (T1)   0.82 0.77 .59*** 
 Total physical activity (T1)   0.00 0.16 .03* 
 Step 3 0.65 0.00    
 Work engagement (T1)   0.82 0.77 .59*** 
 Total physical activity (T1)   0.00 0.16 .03* 
 Health climate (T1)   0.00 0.00 0.00 
       
2 Step 1 0.62*** 0.62***    
 Work engagement (T1)   0.83 0.79 .62*** 
 Step 2 0.62 0.00    
 Work engagement (T1)   0.83 0.78 .61*** 
 Gender   0.05 0.02 0.00 
 Step 3 0.64 0.02    
 Work engagement (T1)   0.81 0.77 .59*** 
 Gender   0.11 0.04 0.00 
 Moderate physical activity (T1)   0.00 0.07 0.00 
 Vigorous physical activity (T1)   0.00 0.09 0.01 
 Step 4 0.64 0.00    
 Work engagement (T1)   0.80 0.76 .58*** 
 Gender   0.11 0.05 0.00 
 Moderate physical activity (T1)   0.00 0.07 0.01 
 Vigorous physical activity (T1)   0.00 0.09 0.01 
 Health climate (T1)   0.02 0.02 0.00 
 
                                          (continued) 
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Model Variables R2 
Change 
in R2 
B β sr2 
3 Step 1 0.62*** 0.62***    
 Work engagement (T1)   0.83 0.79 .62*** 
 Step 2 0.62 0.00    
 Work engagement (T1)   0.83 0.79 .62*** 
 Age   0.00 0.02 0.00 
 Step 3 0.64 0.02    
 Work engagement (T1)   0.82 0.77 .60*** 
 Age   0.00 0.00 0.00 
 Leisure-related activity (T1)   0.00 0.11 0.01 
 Transport-related activity (T1)   0.00 0.04 0.00 
 Work-related activity (T1)   0.00 0.05 0.00 
 Home-related activity (T1)   0.00 0.08 0.01 
 Step 4 0.64 0.00    
 Work engagement (T1)   0.82 0.78 .60*** 
 Age   0.00 0.00 0.00 
 Leisure-related activity (T1)   0.00 0.11 0.01 
 Transport-related activity (T1)   0.00 0.04 0.00 
 Work-related activity (T1)   0.00 0.05 0.00 
 Home-related activity (T1)   0.00 0.09 0.01 
 Health climate (T1)   0.00 0.00 0.00 
sr2: semi-partial correlation, *** p < .001, ** p < .01, *p < .05 
 
 
 
Longitudinal predictors of job performance. 
As shown in Table 16, a series of three hierarchical regressions were conducted 
to examine the longitudinal predictors of job performance. At Step 1, Model 1 showed 
R2 to be significantly different from zero, accounting for 45% of the variance (R2 = 
.45, F (1, 76) = 62.23, p < .001). Step 1 consisted of Time 1 job performance (β = .67, 
p < .001), which significantly predicted Time 2 job performance. Total physical 
activity was added to the model at Step 2, which improved the model R2 by 4% 
(R2change = .04, Fchange (1, 75) = 5.79, p < .05). At Step 2, both Time 1 job 
performance (β = .63, p < .001) and Time 1 total physical activity (β = .20, p < .05) 
significantly predicted Time 2 job performance. Time 1 health climate was added to 
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the model at Step 3, however, did not significantly contribute to a change in model R2. 
Both Time 1 job performance and Time 1 total physical activity remained significant 
predictors at Step 3 (β = .63, p < .001; β = .04, p < .05, respectively).  
Like Model 1, Model 2 also showed R2 to be significantly different form zero at 
Step 1.  However, this component of the analysis was the same as model 1, so no 
extra information was yielded at this Step. The addition of gender at Step 2 of did not 
yield a significant change in R2, and gender did not significantly predict Time 2 job 
performance at this Step. However, Time 1 job performance remained a significant 
predictor at Step 2 (β = .65, p < .001). Time 1 moderate and vigorous intensity 
physical activity were added to the Model at Step 3, which explained an additional 
5% of the variance (R2change = .05, Fchange (2, 71) = 3.34, p < .05). At Step 3, Time 
1 job performance (β = .62, p < .001), gender (β = .20, p < .05), and Time 1 vigorous 
intensity physical activity (β = .20, p < .05), were all significant predictors of Time 2 
job performance. Time 1 health climate was added to the model at Step 3, however, 
did not significantly contribute to a change in model R2. At Step 4, Time 1 job 
performance, gender, and Time 1 vigorous intensity physical activity remained 
significant predictors of Time 2 job performance (β = .63, p < .001; β = .20, p < .05; β 
= .22, p < .05, respectively), while moderate intensity physical activity and health 
climate did not predict Time 2 job performance.  
In keeping with Models 1 and 2, Step 1 of Model 3 yielded an R2 significantly 
different from zero. However, this was again controlling for Time 1 job performance 
as was also done in Models 1 and  2. Age was added at Step 2 and did not 
significantly contribute to the variance explained. Time 1 leisure-, transport-, work-, 
and home-related physical activity were added to the Model at Step 3, and Time 1 
health climate at Step 4, none of which significantly improved the model R2. Over 
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Steps 2, 3 and 4, only Time 1 job performance remained a significant predictor of 
Time 2 job performance (β = .62, p < .001; β = .60, p < .05; β = .60, p < .01, 
respectively). None of age, Time 1 leisure, transport, work-, or home-related physical 
activity, or Time 1 health climate were significant predictors of Time 2 job 
performance.  
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Table 16. Hierarchical regressions of total physical activity (Model 1), physical 
activity intensity (Model 2), and physical activity domains (Model 3), health climate 
and job performance. 
Model Variables R2 
Change 
in R2 
B β sr2 
1 Step 1  0.45*** 0.45***    
 Job performance (T1)   0.83 0.67 .45*** 
 Step 2 0.49* 0.04*    
 Job performance (T1)   0.78 0.63 .40*** 
 Total physical activity (T1)   0.00 0.20 .04* 
 Step 3 0.49 0.00    
 Job performance (T1)   0.78 0.63 .40*** 
 Total physical activity (T1)   0.00 0.21 .04* 
 Health climate (T1)   -0.01 -0.04 0.00 
       
2 Step 1 0.43*** 0.43***    
 Job performance (T1)   0.82 0.66 .43*** 
 Step 2 0.45 0.02    
 Job performance (T1)   0.81 0.65 .42*** 
 Gender   0.16 0.16 0.02 
 Step 3 0.50* 0.05*    
 Job performance (T1)   0.78 0.62 .39*** 
 Gender   0.21 0.20 .04* 
 Moderate physical activity (T1)   0.00 0.04 0.00 
 Vigorous physical activity (T1)   0.00 0.20 .04* 
 Step 4 0.50 0.00    
 Job performance (T1)   0.78 0.63 .40*** 
 Gender   0.21 0.20 .04* 
 Moderate physical activity (T1)   0.00 0.03 0.00 
 Vigorous physical activity (T1)   0.00 0.22 .05* 
 Health climate (T1)   -0.02 -0.06 0.00 
 
 
         (continued) 
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Model Variables R2 
Change 
in R2 
B β sr2 
3 Step 1 0.43*** 0.43***    
 Job performance (T1)   0.82 0.66 0.43*** 
 Step 2 0.45 0.03    
 Job performance (T1)   0.78 0.62 .39*** 
 Age   0.01 0.16 0.03 
 Step 3 0.48 0.02    
 Job performance (T1)   0.75 0.60 .36*** 
 Age   0.01 0.15 0.02 
 Leisure-related activity (T1)   0.00 0.08 0.01 
 Transport-related activity (T1)   0.00 0.07 0.01 
 Work-related activity (T1)   0.00 0.10 0.01 
 Home-related activity (T1)   0.00 0.04 0.00 
 Step 4 0.48 0.00    
 Job performance (T1)   0.75 0.60 .36*** 
 Age   0.01 0.15 0.02 
 Leisure-related activity (T1)   0.00 0.08 0.01 
 Transport-related activity (T1)   0.00 0.08 0.01 
 Work-related activity (T1)   0.00 0.10 0.01 
 Home-related activity (T1)   0.00 0.04 0.00 
  Health climate (T1)     -0.02 -0.05 0.00 
sr2: semi-partial correlation, *** p < .001, ** p < .01, *p < .05 
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Discussion 
Study 2 examined the effects of the dimensions of physical activity and health 
climate in predicting work outcomes over a six-month period. More specifically, the 
Time 1 measures of physical activity (including total physical activity, physical 
activity intensities, and physical activity domains), in addition to Time 1 health 
climate, were analysed to determine whether they predicted work-related outcomes of 
sickness absenteeism, presenteeism, work engagement, and job performance at 6-
month follow-up. There were several main findings from this study. The first main 
finding was that, as in Study 1, the sample reported high levels of physical activity 
compared to national data and compared to other studies that have been conducted on 
this topic (e.g., ABS, 2013; Giles-Corti & Donovan, 2002; Merrill et al., 2013; 
VanWormer et al., 2015). Please refer to Chapter 6 for further discussion regarding 
the possible reasons for this and implications of this finding (pp. 115).  
The second finding is drawn from the stability analysis of the variables, which 
showed that the health climate, work engagement, work- and home-related physical 
activity variables had the highest stability from Time 1 to Time 2. However, 
transport-related physical activity varied considerably, revealing that the amount of 
time the participant sample spent being active for transportation purposes was not 
stable from Time 1 to Time 2. A longer-term study of older adults that collected data 
at 2 year intervals over a total of 10 years, showed high stability of physical activity 
among N = 5022 older adults (Smith, Gardner, Fisher & Hmaer, 2015). However, as 
previously noted, one of the factors that may have played a role in the low stability of 
transport-related physical activity is the six-month follow-up time frame, which 
resulted in data being collected first in summer; then winter. This is in contrast to the 
study by Smith et al. (2015), which collected data bi-annually. It is also noteworthy 
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that the best predictor for work-related outcomes at follow-up was the baseline 
measures of that same variable, suggesting that participants who reported low 
sickness absenteeism and presenteeism, and high work engagement and job 
performance would continue to have similar work-related outcomes in the future. 
These findings suggest that work-related activity and home-related activity remain 
relatively stable over time, as do people’s level of engagement in their work and their 
performance at work. However, replications of these findings is needed. 
 The third main finding of Study 2 was that higher levels of total physical 
activity significantly predicted increases in both work engagement and job 
performance over time. The relationship between total physical activity and job 
performance adds support to the relationship identified in Study 1, and to the findings 
of past studies showing a positive relationship between total physical activity and job 
performance (Bernaards et al., 2007; LeCheminant et al., 2014; Pronk et al., 2004). In 
addition, the present study demonstrates the time sequence of this relationship; where 
total physical activity precedes higher job performance over time. Based on the 
literature reviewed, this relationship has not been examined before, and therefore this 
finding provides important information regarding the directional nature of this 
relationship. While Study 2 did not measure how physical activity relates to job 
performance over time, a possible mechanism of how these variables relate is via 
general health and wellbeing, translating to higher job performance. Other studies 
have shown that general health and work-related stress are linked with job 
performance, and physical activity has been shown to improve both of these factors 
(Khamisa, Oldenburg, Peltzer & Ilic, 2015; Lawton, Brymer, Clough & Denovan, 
2017; Wu, Yang, Jensen, Rimm & Willett, 2016). 
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The finding that total physical activity precedes higher work engagement over 
time is consistent with the findings of an earlier study by van Sheppington (2014) and 
also extends their cross-sectional study by determining the direction of the 
association. These findings are in contrast to the findings of van Berkel et al. (2013), 
who did not find support for a relationship between physical activity and work 
engagement. However, as noted in Chapter 3, the study by van Berkel et al. (2013) 
included a sample of employees from a research organisation who may have been 
highly engaged in their work. In contrast, the present study included a sample from a 
range of different professions. The difference in these samples may be one 
explanation for the different findings between these two studies. In order to determine 
whether the differences in sample characteristics played a role in the different 
findings between the study by van Berkel et al. (2013) and the present study, future 
studies could examine a representative sample of participants from a range of job 
roles, but also using a more rigorous experimental research design.  
  The fourth main finding from this study is that vigorous intensity physical 
activity predicted both increases in job performance, and decreases in presenteeism, 
over time. The findings of the present study are in contrast to both Study 1, and other 
cross-sectional studies, which have failed to find a significant relationship between 
vigorous intensity physical activity and presenteeism (Bernaards et al., 2007; Pronk et 
al., 2004; Fitzpatrick et al., 2014). Interestingly, the present study shows higher 
vigorous intensity physical activity predicting lower presenteeism over six-months. A 
possible explanation for this association being present in the longitudinal study, and 
not the cross-sectional study, is that the health benefits associated with vigorous 
intensity physical activity may not be immediately present, but take effect over time. 
This would be in keeping with the health-related benefits of physical activity, which 
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have been shown to have positive long-term effects on a range of chronic diseases 
(Reiner, Niermann, Jekauc, & Woll, 2013). As presenteeism is related to employee 
health, the long-term benefits of vigorous intensity physical activity may become 
evident when examining the longitudinal follow up, once the health benefits have had 
time to develop. Another explanation for this finding is that there may be additional  
variables underlying both the vigorous intensity physical activity and presenteeism. 
For example, how actively a person manages their health and wellbeing would likely 
impact on both their level of vigorous intensity physical activity, and may also impact 
on other lifestyle choices such as nutrition, alcohol intake and smoking. Self-efficacy, 
for instance, has been shown to be important in predicting physical activity (Barz, 
Lange, Parschau, Lonsdale, Knoll & Schwarzer, 2016; Von Ah, Ebert, Ngamvitroj, 
Park, & Kang, 2004), and other health behaviours such as healthy eating (Guntzviller, 
King, Jensen & Davis, 2017; Von Ah et a., 2004), smoking cessation (Shadel, 
Martino, Setodji, Cervone, & Witkiewitz, 2017; Von Ah et al., 2004), and lowering 
alcohol intake ( McKay, Percy, Cole, Worrell & Andretta, 2016; Von Ah et al., 2004). 
Socio-economic status may also play a role in predicting a range of health-behaviours. 
As such, the associations found in the present study may have also been impacted by 
underlying factors that influence both workers’ physical activity behaviour and 
participants’ general health behaviours. Underlying factors that impact upon general 
health behaviours would likely influence both physical activity and presenteeism. For 
example, the underlying personality trait of conscientiousness has been linked with 
both health-related behaviours and rates of presenteeism (Yang, Zhu & Xie, 2016). 
The possibility of underlying factors is an area in need of further research. 
The present study found support for a positive relationship between vigorous 
intensity physical activity and job performance, where the participants who engaged 
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in higher levels of vigorous intensity activity had higher job performance over time. 
This is consistent with the findings of Pronk et al. (2004), although they contrast with 
the findings by Bernaards et al. (2007), and of Study 1. A possible explanation for the 
different findings across these studies could be that the relationship between vigorous 
intensity physical activity and job performance may become more evident over time, 
when the health-related benefits of the activity have had opportunity to take effect. In 
addition, the conflicting findings by Bernaards et al. (2007) may be due to the 
differences in samples, as Bernaards et al. (2007) study included a specific group of 
computer workers with neck and upper limb symptoms. However, further studies are 
needed to examine the nature of these relationships in different samples.  
 Interestingly, in Study 2 moderate intensity physical activity did not predict 
job performance over time, but predicted increases in presenteeism. This was an 
unexpected finding. Study 1 of this thesis found a positive relationship between 
moderate intensity physical activity and job performance, and did not find any 
relationship with presenteeism. In contrast, Pronk et al. (2004) found moderate 
intensity physical activity to be positively associated with job performance and 
negatively with presenteeism. However, the literature regarding moderate intensity 
physical activity and presenteeism is inconsistent, with neither Bernaards et al. (2007) 
nor Fitzpatrick et al. (2014) finding a significant relationship. One difference between 
the present study and the study by Pronk et al. (2004) is that they included 
measurement of physical activity done for leisure-purposes only. As shown in Study 
1, the domain in which physical activity is performed can moderate the nature of 
relationships that have been examined. As such, measuring four different physical 
activity domains may have impacted on the significance of the relationships found in 
the present study. In addition, other studies have shown that physical activity 
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completed for leisure purposes can have a positive relationship with work outcomes 
including job performance and a negative relationship with presenteeism (Pronk et al., 
2004), while physical activity completed for transport, work, or home purposes is less 
clear. The importance of leisure-related physical activity could be due to several 
factors. One of these include the psychosocial benefits of exercising for leisure and 
the beneficial effects this can have on mood and wellbeing (Miles, 2007). For 
example, engaging in physical activity for leisure purposes can have added benefits 
due to changes in social context, where participants increase their social connections 
through sports (Kang, Wang & Cole, 2016; Kim, Yamada, Heo & Han, 2014). 
Additional factors that may have played a role in this unexpected finding include 
seasonal changes in both physical activity levels and in presenteeism. The Time 2 
data collection was conducted during the winter months, and this may have impacted 
on presenteeism levels among the sample. In addition, a replication of the research 
examining the relationship between moderate intensity physical activity and job 
performance is needed in a larger and more representative sample.  
 As in Study 1, health climate was found to be an important predictor of work 
outcomes in Study 2, where supportive health climates predicted significant 
reductions in both sickness absenteeism and presenteeism.  These findings were 
consistent after controlling for demographic variables and multiple dimensions of 
physical activity. The findings that supportive health climate predicted significantly 
reduced presenteeism over time is consistent with the relationship found in Study 1, 
and with studies by Chen et al. (2015) and Shi et al. (2014), which showed health 
climate predicted significantly higher levels of presenteeism. The present study adds 
value to these findings through demonstrating the directional nature of the 
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association, showing that it is the supportive health climate, which predicts reductions 
in presenteeism over time.  
The finding that a supportive health climate predicted reductions in sickness 
absenteeism over time was a contrast to Study 1, and to the cross-sectional and 
longitudinal studies by Chen et al. (2015) and Shi et al (2014), respectively. Study 1 is 
the first study to show a relationship between health climate and sickness 
absenteeism. A possible explanation for the conflicting findings include that health 
climate is predictive of future reductions in sickness absenteeism, and that these 
relationships are only evident longitudinally. The one other known longitudinal study, 
by Shi et al. (2014), measured health climate by one item only which would have 
limited variability and therefore the ability to more fully evaluate the relationship. The 
findings of the present study suggest that a supportive health climate precedes 
sickness-related absences and the perception of support at work does play a role in 
how often workers take sick leave. While the mechanism by which supportive 
workplaces influence the health of employees was not examined in this study, this is 
in need of investigation in future studies and will be commented on further in Chapter 
8. 
 Interestingly, health climate also moderated the relationship between leisure-
related physical activity (Time 1) and sickness absenteeism (Time 2). Results showed 
that when health climate was unsupportive, leisure-related physical activity predicted 
significant decreases in sickness absenteeism over time. However, the supportive 
health climate did not show leisure-related activity to have the same effect. As found 
in Study 1, this result supports the possible explanation that health climate serves to 
compensate for low leisure-related physical activity. It is possible that when workers 
feel supported by their workplace, health and wellbeing issues may have less impact 
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on their work than in workplaces that are less supportive. This would explain the 
findings of this study, as the beneficial effect of leisure-related physical activity in 
reducing presenteeism is evident in workplaces that have unsupportive health 
climates. On the other hand, workers who are in supportive health climates have 
presenteeism levels similar to those who engage in high levels of leisure-related 
activity.  
 In contrast to Study 1, in Study 2 it was found that health climate did not 
predict significant changes in work engagement over the six months. This finding is 
unexpected due to the strong relationship found in Study 1, however, further 
examination of the regression analysis output reveals that a large proportion of the 
variance in Study 2 was accounted for by the work engagement variable from Study 
1. Review of the stability coefficients also highlight that the stability of participants’ 
work engagement was the most important factor in predicting longitudinal outcomes. 
It is also important to consider that, cross-sectionally health climate was an important 
predictor of work engagement. If this was already accounted for, and if participants in 
the current study have a stable health climate, then the relative importance of health 
climate for work engagement would remain high over time.  
Finally, and also in contrast to Study 1, the domains of physical activity did 
not predict work outcomes over time. In Study 1, all four domains of physical activity 
were found to be significantly associated with work outcomes. This may be due to the 
domains of physical activity having an effect on aspects of work that are not based on 
physical health, but instead associated with other psychosocial benefits of physical 
activity, such as social engagement or support (de Vries, van Dillen, Groenewegen & 
Spreeuwenberg, 2013).  
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Further studies with a more representative and larger samples are needed to 
verify the differences between Study 1 and Study 2. However, this thesis highlights 
the importance of examining physical activity as a multidimensional construct, as 
many of the differences and nuances noted here would not have been found if only a 
total assessment of PA would have been used. Based on the review of the literature 
from Chapter 3,  this is the first study to examine physical activity by total, intensity, 
and by domain in a longitudinal design, and the relative importance of 
multidimensional physical activity in relation to four specific work outcomes. 
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Chapter 8 
General Discussion 
 The primary aim of this thesis was to examine the relationship between 
physical activity and four work-related outcomes: sickness absenteeism, 
presenteeism, work engagement, and job performance. Physical activity was 
examined as a multidimensional construct which included examining total physical 
activity, two physical activity intensities (i.e., moderate and vigorous), and four 
physical activity domains: leisure-related, transport-related, work-related and home-
related physical activity. In addition, health climate was examined both directly with 
work-related outcomes, and as a moderating variable between physical activity and 
work-related outcomes.  This general discussion will integrate the main findings from 
the cross-sectional (i.e., Study 1) and longitudinal (i.e., Study 2) studies and interpret 
the findings in relation to previous research. The strengths and limitations of the 
studies will also be discussed, in addition to future research directions and clinical 
implications.  
Physical Activity and Work-Related Outcomes 
Together, Studies 1 and 2 provide a more comprehensive picture of the 
relationships between multidimensional physical activity and work-related outcomes, 
than when reviewing only the cross-sectional findings. The findings from Study 1 
showed that each of the physical activity domains were significantly associated with 
at least one of the examined work-related outcomes. However, the relationships 
between the domains of activity and work-related outcomes were not found at the 
longitudinal follow-up. Another difference is that the physical activity intensity 
variable was not found to be significantly associated with any of the work-related 
variables in the cross-sectional study, but it was a predictor of both presenteeism and 
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job performance over the six-month period. These findings add to the existing 
literature, which has not previously examined the intensity of physical activity 
longitudinally in relation to job performance or presenteeism. The cross-sectional 
findings suggest that the domains of physical activity are important in understanding 
work-outcomes (particularly presenteeism and job performance) irrespective of the 
intensity. Other studies have also shown that there are a range of psychological and 
social benefits associated with physical activity. These include a reduced risk of poor 
mental health and depression (Azar, Ball, Salmon & Cleland, 2011; Mitchell, 2013), 
reduced stress (van der Zwan, de Vente, Huizink, Bogels & de Bruin, 2015), higher 
self-esteem (Eime, Young, Harvey, Charity & Payne, 2013), and positive 
relationships with others (Holt, Kingsley, Tink & Scherer, 2011). In addition, the 
context of the physical activity can influence whether these benefits are present (Abu-
Omar & Rutten, 2008; Mitchell, 2013). For example, physical activity in the outdoors 
has been shown to be better for mental health than physical activity in other contexts 
(Mitchell, 2013). Therefore, nature of the psychosocial benefits achieved may depend 
on the context in which physical activity is performed.  
In addition, the positive relationship between leisure-related physical activity 
and presenteeism may be due to a third factor. One example of such a third factor is 
mood, which has been shown to be positively associated with leisure-related physical 
activity in other studies (e.g., Ambrose & Golightly, 2015; Birkeland, Torsheim & 
Wold, 2009). Moreover, mood and presenteeism are linked through several common 
health conditions that have been outlined in Chapter 3 as key contributors to 
presenteeism including mental health issues such as depression (Cocker et al., 2011; 
Hilton, 2008). It is possible that these emotional factors also act as a third factor that 
mediate the relationships between the domains of physical activity and work-related 
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outcomes. However, specific studies are now needed to replicate these cross-sectional 
findings and test these additional hypotheses.  
In contrast, and as already discussed in Chapter 7, a possible explanation for 
the physical activity intensity becoming a significant predictor of work-related 
outcomes over time is that the health related benefits of the physical activity are not 
immediate, but take time to develop. This would be in line with the studies reviewed 
in Chapters 2 and 3, which summarise the importance of moderate and vigorous 
intensity physical activity for health, and show how health conditions are associated 
with presenteeism. For instance, physical activity is important for maintaining a 
healthy body weight, and reducing the risk of developing several conditions 
associated with presenteeism including high weight-related conditions such as Type 2 
Diabetes (Fitzpatrick & Fullen, 2014; Janssens, 2012), and back and neck pain 
(Aronsson, Gustafsson, & Dallner, 2000; Campo & Darragh, 2012; Burton, Pransky, 
Conti, Chen, & Edington, 2004; Leineweber, 2012; Schultz & Edington, 2007). The 
health benefits of moderate and vigorous physical activity was evident in Study 2 
where the health-related work outcomes of sickness absenteeism and presenteeism 
improved over time for those workers who were more active across these intensities. 
Health Climate and Work-Related Outcomes 
Health climate was shown to have several direct relationships in both Studies 
1 and 2. In addition, Study 1 showed that health climate moderated three relationships 
and Study 2 showed that health climate moderated one relationship. Across Studies 1 
and 2, the four significant interactions showed physical activity to significantly 
predict a work-related outcome only in unsupportive health climates. In Study 1 these 
relationships were between leisure-related activity and presenteeism, transport-related 
activity and job performance, and work-related activity and job performance. In Study 
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2, leisure-related physical activity predicted decreases in sickness absenteeism over 
the six-month follow up period in unsupportive health climates. Meanwhile, a 
consistent direct relationship was found where a more positive health climate 
predicted lower rates of presenteeism in both Studies 1 and 2. Study 1 also showed a 
more supportive health climate to predict higher work engagement, yet this 
relationship was found to be non-significant at follow-up in Study 2. By contrast, a 
supportive health climate was not predictive of sickness absenteeism in Study 1, yet 
significantly predicted lower sickness absenteeism over time in Study 2. A possible 
explanation for these findings can be drawn from an interpretation previously 
suggested by Zweber et al. (2015), who examined the relationships associated with 
health climate from a social exchange theory perspective. In line with this theory, if 
an employee perceives themselves to be valued by their organisation, then the 
employee is more likely to behave in ways that is beneficial to the organisation 
(Zweber et a., 2015). Interpreting the results of Study 1 from a social exchange theory 
perspective, it could be argued that the actions of employees who worked in a 
supportive health climate were more favourable toward organisational outcomes. This 
proposal would also provide an explanation for why health climate was not associated 
with sickness absenteeism in the cross-sectional study, as employees absent from 
work due to illness would not be exposed to the supportive nature of the health 
climate during their times of absence. By contrast, employees who worked in 
supportive health climates and attended work while unwell had less presenteeism than 
those who worked in unsupportive health climates. As such, the findings from the 
cross-sectional study, where a supportive health climate was associated with higher 
work engagement and lower presenteeism, may be due to employees feeling valued, 
and behaving in a way that benefits their workplace. In order to examine whether this 
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interpretation of the findings is correct, further studies are needed which examine 
whether workers from supportive health climate workplaces are more highly 
motivated to support organisational outcomes than employees from less supportive 
workplaces.  
The findings from the longitudinal study, where health climate predicted 
reductions in both sickness absenteeism and presenteeism, but did not predict work 
engagement, are more likely due to the effect that supportive health climates had on 
health. This conclusion is drawn from the idea that both the work-outcomes of 
sickness absenteeism and presenteeism are measures of health-related productivity of 
workers (e.g., Mitchell & Bates, 2011; van Wormer, Boucher & Sidebottom, 2015). 
As the health climate concept relates to how well workers feel their health and 
wellbeing is supported by their workplace, it follows that this could translate into 
changes to employee health behaviour. Further in line with this suggestion is the 
definition and research behind the concept from which health climate emerged, that 
is, the workplace climate. As described in Chapter 4, the workplace climate focuses 
on the relationships between the workplace environment and employee behaviour, 
and how the climate at work can influence employee behaviour including behaviours 
affecting work-related outcomes such as job performance (Green & Kreuter, 2005; 
Schneider & Stokols, 2009; Randhawa & Kaur, 2014). Whether the workplace health 
climate influences employee health behaviours could be tested in future studies which 
examine whether health climate predicts changes to employees behavioural intentions 
and their health-related behaviours. 
Strengths of the Research 
One of the strengths of the current research is the synthesis of the existing 
body of literature relating to physical activity and the work outcomes of sickness 
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absenteeism, presenteeism, work engagement, and job performance. The literature 
review included in this thesis identified the differences that exist regarding the 
definition and measurement of physical activity and the inconsistencies in drawing 
conclusions based on how physical activity is measured. In addition, the large body of 
research that exists in relation to presenteeism was also reviewed in this thesis. This 
included synthesising studies that have used a range of definitions and approaches to 
measurement. Two additional work-related outcomes (work engagement and job 
performance), and a system-level construct were also reviewed allowing for a novel 
area of investigation that brought together health behaviour research into the 
organisational setting. From the review of the literature it became clear that there is 
little research examining physical activity in relation to work engagement and job 
performance, and that the concept of health climate is an area in need of further 
examination. The studies presented in this thesis were able to address this identified 
gap in the literature. Furthermore, Study 2 was included a longitudinal research 
design, which is particularly beneficial in understanding how factors such as health 
climate or physical activity predict changes in outcomes over time.  
Another strength of this research was the inclusion of a cross-section of jobs 
from a range of work types and professional backgrounds. Much of the past literature 
has utilised employees from within single or multiple organisations (e.g., Burton et 
al., 2005; Burton et al., 2006; Henke et al., 2010; Katz, Pronk, & Lowry, 2014; 
Kirkham et al., 2015; Kowlessar et al., 2012; Shi et al., 2013). The recruitment of 
workers from a variety of job-types and different employers is likely to have 
increased the diversity of the sample in regards to their workplace health climates. 
This would have improved the representativeness of the sample in regards to the 
health climate variable. In addition, the samples included in Studies 1 and 2 were 
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broad and general in the inclusion criteria of participants. Some past studies have 
examined the relationship between physical activity and some work-related outcomes, 
however, the samples have been restricted to a cohort of workers with specific health 
concerns (e.g., upper limb pain, back and neck pain). The inclusion of a general 
sample of workers, many of whom experience some physical or mental health 
condition or limitation, makes the results of Studies 1 and 2 are more generalisable to 
the general population. 
An additional strength of this thesis is the use of a continuous measure for 
physical activity. The majority of studies presented in the literature review in 
Chapters 2, 3 and 4 of this thesis used categorical data in their analyses of physical 
activity. By comparison, using continuous data allowed for regression analyses which 
includes the prediction and strength of relationships to be examined, thus providing 
more information and a greater understanding of how variables are related. 
Limitations 
Several limitations were identified. The first is that the findings are not 
generalisable to the general population as the sample was not representative in an 
important aspect. As discussed in Chapters 6 and 7, the sample included in the cross-
sectional and longitudinal studies reported physical activity levels that are higher than 
national average data and than samples from other studies in this area of research 
(e.g., ABS, 2013; Armstrong et al., 2001; Giles-Corti & Donovan, 2002; VanWormer 
et al., 2015). Due to these differences, the sample in these studies can not be viewed 
as representative of the general workforce and is different to samples from other 
studies. Therefore, the findings from these studies may not generalise to the 
Australian working population. It should also be considered that the population in 
other countries may also differ based on the different contexts and workplace cultures 
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in different countries. For example, aspects of the built environment, such as how 
‘walkable’ a city is, has been associated with higher levels of physical activity across 
age, gender, and BMI groups (Althoff, Sosic, Hicks, King, Delp & Leskovec, 2017). 
As such, the results from the present study may not be applicable to other cultures.  
Another limitation that applies to Study 2 is relatively short time-frame that 
lapsed for the follow-up (six-months) and the inclusion of only two time points. Of 
the previous studies that have examined physical activity and work-outcomes over 
time, the time frame for follow up has ranged from 1 to 8 years (Christensen et al., 
2007; Eriksen & Bruusgaard, 2002). The difference in time-frame for follow up in 
Study 2 would impact on any comparison of this study to other studies as the effects 
of the physical activity are unlikely to be consistent over time. Future studies are 
needed which measure each variable at multiple time points over a longer period of 
time to allow for a more comprehensive evaluation of the physical activity trajectories 
over time and to monitor the patterns of activity levels. As noted in Chapter 7, 
collecting data six months apart meant that the data collection occurred in different 
seasons, which is also likely to have influenced the physical activity levels and 
contexts of the participants. Collecting data at multiple time points over a longer 
period would allow researchers to monitor and account for seasonal changes. In 
addition, future studies are needed to compare profiles of people who have consistent 
moderate and vigorous physical activity and people who do not maintain consistent 
physical activity and the associations with work outcomes. Such an analysis will 
provide more information on the effects of prolonged periods of specific dimensions 
of physical activity and the stability of variables such as presenteeism and job 
performance. Finally, future research could also adopt a qualitative design and 
conduct interviews in order to more fully understand workers’ perceptions of different 
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domains of physical activity, the understanding and calculation of intensities of 
physical activity, and to explore the barriers and enabling factors related to engaging 
in these behaviours. Interviews would also enable researchers to more fully explore 
what psychological and social factors are associated with each of the physical activity 
domains for different individuals. 
An additional limitation of both Study 1 and Study 2 is the relatively small 
sample size. While Study 1 met the recommended number of participants to test for 
the effects using regression analysis in a normally distributed sample (Tabachnick & 
Fidell, 2007), the sample used in these studies was skewed on several variables. 
Consequently, the analyses may not have been sensitive enough to identify all 
relationships of interest (Tabachnick & Fidell, 2007). The proportion of participants 
who declined to complete the follow-up survey further exacerbated the problem of 
sample size in Study 2. The smaller sample size (N= 78) in Study 2, did not meet the 
recommended size for the regression analyses performed (Tabachnick & Fidell, 
2007), and so limited the ability of the analyses to detect the relationships that were 
tested. In order to improve retention rates, future studies could adopt an incentive for 
all participants who complete the follow-up questionnaires, as this has been shown to 
improve retention in several studies (Laurie, 2007; Laurie & Lynn, 2009; Olsen, 
2005; Olsen, 2008). Face-to-face interviews are also helpful in keeping higher 
retention rates, however, this approach is considerably more expensive and time-
consuming to implement than an online survey (Booker, Hardin & Benzeval, 2011), 
and can bias the sample in other ways such as geographical location of participants 
and proximity to the interview venue (Wyse, 2014).   
 Another limitation of the current studies is the large proportion of participants 
who were recruited via social media. Samples recruited through the Internet are 
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subject to a high risk of selection bias (Bethlehem, 2010). In addition, researchers are 
rarely aware of the number of potential respondents (Freeman, 2002) meaning that 
comparison analysis cannot be conducted to determine whether differences exist 
between responders and non-responders.   
 The self-report approach to data collection is another limitation of Studies 1 
and 2. The IPAQ-S has been linked with over over-reporting of vigorous physical 
activity when compared to physical activity measured objectively using 
accelerometers (Dyrstad, Hansen, Holme, & Anderssen, 2014). However, the benefits 
of self-reports in social science research include the economical collection of data 
from large number of people in a timely manner (Choy, 2014; Howard, 1994). 
Fortunately, advancements in wearable technology are providing new ways of 
measuring physical activity through the use of activity trackers. The potential to use 
these devices in obtaining more objective physical activity data may provide useful 
insights into relationships between physical activity levels and work-related outcomes 
in future studies (Chau et al., 2016). This is because activity trackers objectively and 
continuously, with potentially large numbers of data points. This approach would 
provide a useful alternative to self-report data, which has limitations including 
participants over-reporting their activity, and the difficulties with attrition when 
attempting to collect multiple time-points of data. 
The current studies used a relatively new scale to measure health climate, that 
is, the MOHCA. There were some limitations that were encountered in using this 
scale, including the poor item correlation in the organisational-level health climate 
subscale between item 10 and the other three items (7, 8 and 9), which resulted in 
item 10 being dropped from the scale in Studies 1 and 2. Review of the MOHCA 
development and validation study (Zweber et al., 2015) showed a different result from 
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the inter-item correlations, with only item 1 from the workgroup-level health climate 
being dropped due to poor correlation with the other items on the scale. While the 
present study did not adopt use of the entire MOHCA scale, there appear to be some 
inconsistencies regarding item correlations across the sub-scales of the MOHCA. 
Future studies would benefit from conducting qualitative research in the form of 
interviews to improve understanding of what is important to workers and what aspects 
of their workplace they find supportive or unsupportive. 
 Finally, there are limitations regarding the inclusion of the presenteeism 
construct. As discussed in Chapter 3, the presenteeism construct has been measured 
using a range of different scales. For example, a recent systematic review identified 
24 self-report measures to measure presenteeism caused by musculoskeletal diseases 
(Jones, Payne, Gannon & Verstannen, 2016). An inherent difficulty in measuring 
presenteeism is the attempt to quantify the gap in productivity between optimal output 
and output achieved when impaired by physical or mental health issues. This 
difference in productivity is challenging to measure as different job roles require 
different outputs. The instrument used in Studies 1 and 2 (WLQ) adopted a subjective 
assessment based on participants’ own judgement of this gap. While this approach 
was helpful in a sample where participants varied in their job type and profession, 
other measures may be more appropriate when examining samples of workers who 
have more consistent and objectively measurable work outputs.  
Directions for Future Research 
In addition to addressing the limitations outlined previously, there are several 
other areas for future research. The first is to further examine the effect of physical 
activity interventions designed to increase the domains and intensities of physical 
activity and whether these interventions result in changes to work-related outcomes. 
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Previous studies have conducted workplace interventions that are targeted toward 
increasing moderate and vigorous leisure-related physical activity both at work (Ben-
Ner, Hamann, Koepp, Manohar, & Levine, 2014; Wollseiffen et al., 2015), and 
outside of work (Burton, McCalister, Chen, & Edington, 2005; Paton, 2016). For 
example, some workplaces integrate activities such as treadmill workstations (Ben-
Ner et al., 2014) and worksite boxing breaks (Wollseiffen et al., 2015), while other 
organisations use corporate sports events (Paton, 2016) or provide fitness centre 
access (Burton et al., 2005). Conducting intervention studies that examine other 
dimensions of physical activity would provide greater insight into the impact those 
different dimensions of physical activity may have on work-related outcomes. 
Another area for future research is to examine how health climate influences 
work outcomes. Examining this topic from a socio-ecological perspective would be 
useful in understanding some of the proposed explanations for the findings from 
Studies 1 and 2 of this thesis, as described in Chapters 6 and 7. Another approach 
would be to examine the relationships through another health psychology theory, such 
as the Theory of Planned Behaviour (TPB; Ajzen, 1991). The TPB suggests that 
behaviour is predicted by intention, and that intentions are influenced by subjective 
norms, perceived control and attitudes about behaviour (Ajzen, 1991). From a TPB 
perspective, supportive health climates may influence employee behaviour through 
the subjective norms of a workplace and workplace attitudes about behaviour. Over 
time, if employee behaviour is influenced by supportive health climates, this in turn 
may translate into reduced health-related limitations, as was measured by sickness 
absenteeism and presenteeism in this thesis. In order to examine whether subjective 
norms play a role in influencing behaviour and behavioural intention, further studies 
including qualitative approaches are needed to understand what aspects of health 
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climate are important to workers. As reported in Chapter 4 of this thesis, past studies 
have shown aspects of the organisational climate including job attitudes, satisfaction, 
and organisational commitment are linked with employee behaviours such as 
workplace deviance and job performance (Randhawa & Kaur, 2014). An investigation 
of the importance of organisational health climate to workers is the next step. 
Qualitative research would be useful to examine the different facets of health climate 
from the perspective of the worker, in conjunction with their relative importance and 
influence over attitudes and behaviour.  
 An additional area for future research is to examine other work-related 
outcomes that were not included in this thesis. For example, job satisfaction, work-
related stress, and resilience are all work outcomes that are of interest to both 
employees and employers (Lee et al., 2016; Mcdonald, Jackson, Vickers, & Wilkes, 
2016; Wong & Laschinger, 2013). Workers who are satisfied in their jobs are less 
likely to leave and have a higher work output than workers who are less satisfied (Lu 
et al., 2017; Prajogo & Cooper, 2017). In addition, the resilience of workers in 
managing their stress can reduce the risk of employee burnout and sickness absences 
from work (Holmgren et al., 2016; Malik, Björkqvist, & Österman, 2017). Examining 
the relationships between multiple dimensions of physical activity, health climate and 
other work outcomes such as job satisfaction, work-related stress, and resilience 
would allow for a better understanding of the role that the organisation can play 
regarding employee health and wellbeing, and how this relates to organisational 
outcomes. This can be further studied by examining other health behaviours of 
workers, including worker sedentary behaviour (Buckley, Hedge, Yates et al., 2015), 
nutrition (Almedia et al., 2014), and work-life balance (Kim, 2014).  
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An additional consideration of relevance in the context of this thesis topic is 
the role of both presenteeism and sickness absenteeism collectively. It is accepted that 
each of these constructs have their role in the workplace at times as although workers 
will become ill, at times work still needs to be done. For example, the field of 
academia in Australia does not commonly have locums, and so presenteeism among 
this population is likely sometimes necessary in order for the organisational system to 
function. Other benefits of presenteeism can include other benefits of working. For 
example, work is associated with a range of health benefits including promoting 
recovery from illness, minimising the risk of long-term incapacity, and improving 
quality of life (Modini et al., 2016; Waddell & Burton, 2006; van Rijn, Carlier, 
Schuring & Burdorf, 2016). In addition, it is important to recognise that workers have 
legal right to sick leave and the needs of the organisation do not take precedence over 
the well-being of individuals. 
 When conducting the literature review aspect of this thesis, surprisingly little 
data were available regarding the national Australian averages for physical activity.  
While the ABS provided some average moderate and vigorous physical activity levels 
from a survey conducted in 2011-2012 (ABS, 2013), more recent data were not 
located. In addition, there is no national data reporting physical activity by different 
domains, or MET minutes. Further research that examines multidimensional physical 
activity among Australians is needed.  
 Future research would also benefit from examining other population groups. 
For example, studies conducted across countries and other geographical locations, 
socio-economic status, cultures, ages, and occupations are needed. By expanding the 
populations being examined, more representative findings regarding these 
relationships can be determined. In addition, by examining and accounting for 
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possible moderating factors that commonly occur in the population, such as health 
conditions at different ages (AIHW, 2017), a more comprehensive understanding of 
health behaviours and work outcomes can be developed. Additionally, other 
potentially confounding variables need further examination, such as general health 
status, mental health conditions such as depression and anxiety, and other health 
behaviours (Miles, 2007; Reiner, Niermann, Jekauc & Woll, 2013; Paluska & 
Schwenk, 2000). 
 Finally, the identified areas for further research would be benefited by the 
development of comprehensive health models and theories. The development of 
models and theories in the context of health behaviour in the workplace, its 
antecedents, and consequences would help to provide a framework to test and better 
understand some of the relationships identified in this thesis and in past research. For 
example, self-determination theory has been widely explored in the context of 
physical activity, and describes different types of human motivation, such as intrinsic 
motivation, as the drivers for behaviour (Silva et al., 2010; Stephan, Boiché & Scanff, 
2010). Moreover, self-determination theory recognises the importance of 
environments in either encouraging or inhibiting behaviour (Deci & Ryan, 2002). 
Examining models or theories that help to explain physical activity, such as self 
determination theory, would be a helpful avenue for improving understanding of how 
environmental contexts, such as the health climate of a workplace, can influence 
employee behaviours. 
Implications 
Several implications can be drawn from the research presented in this thesis. 
The first is that workplace health promotion initiatives would benefit from a focus on 
promoting physical activity across different domains, and not exclusive focus on 
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physical activity performed at work. As discussed, the context in which physical 
activity is engaged has immediate impact on work-outcomes, and there may also be 
psychosocial factors that influence the nature of these relationships. As such, 
engaging in physical activity across various life domains may foster different 
relationships with work outcomes. 
The second implication from the findings of this thesis is that the health 
climate of a workplace is directly predictive of work outcomes. As shown in this 
thesis, the benefits of health climate for work-related outcomes are apparent both in 
the short- and long-term. In the short-term, a possible mechanism by which health 
climate associated with work outcomes was through a social-exchange framework, 
where employees conduct their actions in a manner beneficial to the organisation. In 
the longer-term however, these relationships are likely to have evolved into 
influencing the health behaviour of workers, and improving employee health and 
wellbeing over time. Consequently, employers taking steps to improve the health 
climate within their organisation can have confidence that this approach will translate 
into improvements in aspects of productivity such as higher engagement and reduced 
sick-leave. 
 Finally, implications from the findings of this thesis include informing the 
types of interventions in the workplace that are likely to improve health. Developing 
interventions that aim to increase physical activity across multiple life domains is 
important. However, sustaining moderate and vigorous intensity activities over time 
will also be beneficial for both employee health and organisational outcomes over 
time. Including a system-level approach to workplace interventions that aims to 
improve the perceived support that employees feel they are receiving from their 
 160 
employer can have a positive effect not only on employee health, but also directly 
influence work-related outcomes among employees.    
Summary and Conclusions 
 The two empirical studies presented in this thesis examined multidimensional 
physical activity, health climate and work-related outcomes in a sample of employed 
Australian adults. It was found that the domains of physical activity were important 
when associated with presenteeism and job performance when measured 
concurrently. The cross-sectional study also showed the importance of health climate 
in association with work engagement, and in moderating the relationships between 
leisure-related activity and presenteeism. The longitudinal study added to the cross-
sectional findings by showing that domains of physical activity were less important 
for work outcomes over time, and that instead it was the intensity of physical activity 
that was more important. The longitudinal study also showed health climate to be an 
import factor in predicting sickness absenteeism and presenteeism over time.  
This is the first known research to measure multidimensional physical activity 
in relation to work outcomes, and to compare the nature of these relationships 
concurrently, and then compare these relationships to those found at a longitudinal 
follow-up. The importance of this first stage of research is to acknowledge that 
physical activity is a complex construct, and that understanding and implementing 
this knowledge when developing health interventions will be helpful in optimising the 
benefits associated with physical activity, both for organisations and for workers.   
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Appendix A 
Physical Activity and Absenteeism: Table of Studies 
Reference Study design N PA measure Outcomes 
Birdee et al., 2013 Cross sectional 16,976 Self-report 
Inverse 
relationship 
Burton et al., 2005 Cross sectional 5,397 
Fitness centre 
attendance Inconclusive 
Burton et al., 2014 Cross sectional 4,345 Self-report 
Inverse 
relationship 
Daley & Parfitt, 1996 Cross sectional 293 
Fitness centre 
attendance Inconclusive 
Hendriksen et al., 2010  Cross sectional 1,236 Self-report 
Inverse 
relationship 
Jacobson & Aldana, 2001 Cross sectional 79,070 Self-report 
Inverse 
relationship 
Kyröläinen et al., 2008 Cross sectional 7,179 Self-report 
Inverse 
relationship 
LeCheminant et al., 2015 Cross sectional 2,398 Self-report 
Inverse 
relationship 
Pronk et al., 2004 Cross sectional 700 Self-report No relationship 
Proper, et al. 2006 Cross sectional 1,789 Self-report 
Inverse 
relationship 
Steinhardt et al., 1991 Cross sectional 734 
Fitness 
information Inconclusive 
Wattles & Harris, 2003 Cross sectional 143 
Fitness 
information Inconclusive 
Bergstrom et al., 2008 Longitudinal 4,108 Self-report 
Inverse 
relationship 
Christensen, Lund, 
Labriola, Bultmann, & 
Villadsen, 2007 Longitudinal 5,020 Self-report No relationship 
Eriksen & Bruusgaard, 
2002 Longitudinal 4,744 Self-report 
Inverse 
relationship 
Holtermann et al., 2012 Longitudinal 7,144 Self-report 
Inverse 
relationship 
Laaksonen et al., 2009 Longitudinal 6,934 Self-report 
Inverse 
relationship 
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Reference Study design N PA measure Outcomes 
Lahti, Laaksonen, 
Lahelma, & Rahkonen, 
2010 Longitudinal 6,465 Self-report 
Inverse 
relationship 
Lahti, Lahelma, & 
Rahkonen, 2012 Longitudinal 4,182 Self-report 
Inverse 
relationship 
Proper et al., 2006 Longitudinal 1,593 Self-report 
Inverse 
relationship 
Strijk et al., 2011 Longitudinal 580 Exercise test 
Inverse 
relationship 
van Amelsvoort, Spigt, 
Swaen, & Kant, 2006 Longitudinal 8,902 Self-report 
Inverse 
relationship 
van den Heuvel et al., 
2005 Longitudinal 1,228 Self-report 
Inverse 
relationship 
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Appendix B 
Physical Activity and Presenteeism: Table of Studies 
Reference Study design N PA measure Outcome 
Bernaards, Proper, & 
Hildebrandt, 2007 Cross sectional 466 Self-report No relationship 
Boles, Pelletier, & Lynch, 
2004 Cross sectional 2,264 Self-report 
Inverse 
relationship 
Burton, McCalister, Chen 
& Edington, 2005 Cross sectional 5,397 Self-report 
Inverse 
relationship 
Burton et al., 2014 Cross sectional 4,345 Self-report 
Inverse 
relationship 
Fitzpatrick & Fullen, 2014 Cross sectional 40 Self-report No relationship 
Henke et al., 2010 Cross sectional 11,217 Self-report 
Inverse 
relationship 
Katz, Pronk, & Lowry, 
2014 Cross sectional 18,079 Self-report 
Inverse 
relationship 
Kowlessar, Goetzel, Carls, 
Tabrizi & Guindon, 2012 Cross sectional 38,298 Self-report 
Inverse 
relationship 
Musich, Hook, Baaner, 
Spooner & Edington, 2006 Cross sectional 224 Self-report No relationship 
Pronk et al., 2004 Cross sectional 700 Self-report No relationship 
Riedel, 2009 Cross sectional 772,750 Self-report 
Inverse 
relationship 
Yu et al., 2015 Cross sectional 1,506 Self-report 
Inverse 
relationship 
Burton et al., 2006 Longitudinal 7,026 Self-report No relationship 
Kirkham et al., 2015 Longitudinal 17,089 Self-report 
Inverse 
relationship 
Lenneman, Schwartz, 
Giuseffi, & Wang, 2011 Longitudinal 577,186 Self-report 
Inverse 
relationship 
Pelletier et al., 2004;  Longitudinal 500 Self-report 
Inverse 
relationship 
Shi et al., 2013;  Longitudinal 19,121 Self-report 
Inverse 
relationship 
VanWormer, Boucher, & 
Sidebottom, 2015 Longitudinal 1,273 Self-report No relationship 
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Appendix C. Plain Language Statement and Online Questionnaire 
Online questionnaire 
Page 1  
 
 
PLAIN LANGUAGE STATEMENT AND CONSENT FORM TO: Employee in 
Australian Workforce 
Date: 30th January 2015  
Full Project Title: Physical Activity, health climate, and work-related outcomes  
Principal Researcher: Angela Seeger and Professor Lina Ricciardelli  
Student Researcher: Angela Seeger 
 Associate Researcher(s): Dr Jaclyn Broadbent and Dr Arlene Walker 
This letter is to invite you to participate in a research project, which examines how 
Physical Activity can influence Job Performance, Work Engagement and Absence 
from work. This information will help to inform Employers and Organisations of how 
to best implement Physical Activity Interventions in the workplace. There are no 
foreseeable risks of participating in this study. This research is completely funded by 
Deakin University. The project is being undertaken as part of a Doctor of Health 
Psychology degree. 
You are eligible to participate in this study if you currently work in the Australian 
workforce and are over 18 years of age. Whether you agree to take part in the project 
is completely up to you. 
Data collected from this survey will be kept private and confidential. Any identifying 
information will be stored electronically in a locked and password protected server at 
Deakin University for 5 years. Only researchers on the research team for this project 
will have access to the data. 
In the following survey you will find an eight-page questionnaire. If you agree to take 
part in the survey please respond to the questionnaire that asks about your recent 
physical activities, the attitude towards health within your workplace, and questions 
about your performance and engagement in your job. The questionnaire is expected to 
take approximately 30 minutes to complete in its entirety.  
While there is no foreseeable risk associated with completing the questionnaire, if you 
find yourself becoming distressed, please call Lifeline on 13 11 14 for crisis support. 
Alternatively you can call Beyondblue counselling support service on 1300 224 636. 
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Beyondblue counseling support is a 24/7 telephone support line providing support, 
action and advice. 
If you would like to participate in the follow-up data collection in six months time, 
please include your contact information on page one of the survey. You are not 
required to enter this information if you do not wish to participate again in six 
months. 
You are able to withdraw from participating in the research at any time. It will not be 
possible to withdraw your data once the data have been aggregated, or if you 
submitted your data anonymously. 
The ethical aspects of this research project have been approved by the human ethics 
panel at Deakin University. 
Complaints 
If you have any complaints about any aspect of the project, the way it is being 
conducted or any questions about your rights as a research participant, then you may 
contact: 
The Manager, Ethics and Biosafety, Deakin University, 221 Burwood Highway, 
Burwood Victoria 3125, Telephone: 9251 7129, research-ethics@deakin.edu.au 
Please quote project number [HEAG-H 01_2015] 
Participants are invited to contact researchers should they wish to obtain a summary 
of the results. If you require further information, wish to withdraw your participation 
or have any problems concerning this project, you can contact Angela Seeger 
(ajse@deakin.edu.au), or Lina Ricciardelli (lina.ricciardelli@deakin.edu.au or 03 
9244 6866) 
Consent 
I have read and I understand the attached Plain Language Statement.  I freely agree 
to participate in this project according to the conditions in the Plain Language 
Statement. 
The researcher has agreed not to reveal my identity and personal details, including 
where information about this project is published, or presented in any public form. 
☐ Checking this box indicates that you have read and understood this plain language 
statement and agree to participate in this study. 
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Please complete the following: 
What is your age?  [18 to 99] 
What is your date of birth? [Provide Calendar] 
Gender  [Male  or Female] 
What is your height [height in cms] 
How would you rate your current state of health?  
 
 
 
1  2  3  4      5 
           
   
Poor         Rather           Good           Very                   Excellent 
           Poor             Good 
 
What is your current weight? [X kg] 
Are you currently employed in the Australian workforce? Yes☐ No ☐ 
• If no, please nominate the country in which you are currently employed? 
[Participants can select from drop down list of all Countries] 
Please nominate your current rate of employment [Full time, Part time, Casual, or 
Temporary] 
 What is your job type? (Please select an option from the list below that best 
describes your current job role) [Manager/Executive, Professional, Sales worker, 
Clerical or office, Manufacturing or production, Business Owner, Service, 
Construction, Transportation, Installation or repair, Farming, fishing, or forestry]  
What is your job title/description? 
 
Would you like to participate in the follow-up study in 6-months time? Yes☐ No ☐ 
o If yes, please nominate an email address by which we can contact you. (Your 
contact details will be kept separate and private. The responses you provide in will not 
be identifiable).  
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Please re-enter your email address 
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We are interested in finding out about the kinds of physical activities that people do as 
part of their everyday lives. The following questions will ask you about the time you 
spent being physically active in the last 7 days. Please answer each question even if 
you do not consider yourself to be an active person. Please think about the activities 
you do at work, as part of your house and yard work, to get from place to place, and 
in your spare time for recreation, exercise or sport. 
Think about all the vigorous and moderate activities that you did in the last 7 days. 
Vigorous physical activities refer to activities that take hard physical effort and make 
you breathe much harder than normal. Moderate activities refer to activities that take 
moderate physical effort and make you breathe somewhat harder than normal. 
PART 1: JOB-RELATED PHYSICAL ACTIVITY 
The first section is about your work. This includes paid jobs, farming, volunteer work, 
course work, and any other unpaid work that you did outside your home. Do not 
include unpaid work you might do around your home, like housework, yard work, 
general maintenance, and caring for your family. These are asked in Part 3. 
Q1. Do you currently have a job or do any unpaid work outside your home?  
☐Yes   ☐ No Skip to PART 2: TRANSPORTATION 
The next questions are about all the physical activity you did in the last 7 days as part 
of your paid or unpaid work. This does not include traveling to and from work. 
Q2. During the last 7 days, on how many days did you do vigorous physical 
activities like heavy lifting, digging, heavy construction, or climbing up stairs as part 
of your work? Think about only those physical activities that you did for at least 10 
minutes at a time. 
  [1 to 7] days per week 
☐ No vigorous job-related physical activity Skip to question 4 
Q3. How much time did you usually spend on one of those days doing vigorous 
physical activities as part of your work? 
[1 to 24] hours per day 
 [10 to 60] minutes per day 
Q4. Again, think about only those physical activities that you did for at least 10 
minutes at a time. During the last 7 days, on how many days did you do moderate 
physical activities like carrying light loads as part of your work? Please do not 
include walking. 
[1 to 7] days per week  
☐ No moderate job-related physical activity Skip to question 6 
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Q5. How much time did you usually spend on one of those days doing moderate 
physical activities as part of your work?  
[1 to 24] hours per day  
[10 to 60] minutes per day  
Q6. During the last 7 days, on how many days did you walk for at least 10 minutes at 
a time as part of your work? Please do not count any walking you did to travel to or 
from work. 
 [1 to 7] days per week  
☐ No job-related walking Skip to PART 2: TRANSPORTATION  
Q7. How much time did you usually spend on one of those days walking as part of 
your work?  
 [1 to 24]  hours per day  
[10 to 60] minutes per day  
  PART 2: TRANSPORTATION PHYSICAL ACTIVITY 
These questions are about how you traveled from place to place, including to places 
like work, stores movies, and so on. 
Q8. During the last 7 days, on how many days did you travel in a motor vehicle like 
a train, bus, car, or tram?   
[1 to 7] days per week  
☐ No traveling in a motor vehicle Skip to question 10  
Q9. How much time did you usually spend on one of those days traveling in a train, 
bus, car, tram, or other kind of motor vehicle? 
[1 to 24] hours per day  
[10 to 60] minutes per day  
Now think only about the cycling and walking you might have done to travel to and 
from work, to do errands, or to go from place to place. 
Q10. During the last 7 days, on how many days did you bicycle for at least 10 
minutes at a time to go from place to place? 
[1 to 7] days per week  
☐ No cycling from place to place Skip to question 12 
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Q11. How much time did you usually spend on one of those days to bicycle from 
place to place? 
[1 to 24] hours per day  
[10 to 60] minutes per day  
Q12. During the last 7 days, on how many days did you walk for at least 10 minutes 
at a time to go from place to place?  
[1 to 7] days per week  
☐ No walking from place to place Skip to PART 3: HOUSEWORK, HOUSE 
MAINTENANCE, AND  CARING FOR FAMILY  
Q 13. How much time did you usually spend on one of those days walking from place 
to place?  
[select 1 to 24] hours per day  
[Select 10 to 60] minutes per day  
  PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND CARING 
FOR FAMILY   
This section is about some of the physical activities you might have done in the last 7 
days in and around your home, like housework, gardening, yard work, general 
maintenance work, and caring for your family.  
Q14. Think about only those physical activities that you did for at least 10 minutes at 
a time. During the last 7 days, on how many days did you do vigorous physical 
activities like heavy lifting, chopping wood, shoveling snow, or digging in the 
garden or yard?  
[Select 1 to 7] days per week  
☐  No vigorous activity in garden or yard Skip to question 16  
Q15. How much time did you usually spend on one of those days doing vigorous 
physical activities in the garden or yard?   
[1 to 24] hours per day  
[10 to 60] minutes per day  
Q16. Think about only those physical activities that you did for at least 10 minutes at 
a time. During the last 7 days, on how many days did you do moderate activities like 
carrying light loads, sweeping, washing windows, and raking in the garden or yard? 
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[1 to 7] days per week  
☐ No moderate activity in garden or yard Skip to question 18  
Q17. How much time did you usually spend on one of those days doing moderate 
physical activities in the garden or yard? 
[1 to 24] hours per day  
[10 to 60] minutes per day  
Q18. Think about only those physical activities that you did for at least 10 minutes at 
a time. During the last 7 days, on how many days did you do moderate activities like 
carrying light loads, washing windows, scrubbing floors and sweeping inside your 
home?   
[Select 1 to 7] days per week  
 ☐  No moderate activity inside home Skip to PART 4: RECREATION, SPORT 
AND LEISURE-TIME  PHYSICAL ACTIVITY  
Q19. How much time did you usually spend on one of those days doing moderate 
physical activities inside your home?   
[1 to 24] hours per day  
[10 to 60] minutes per day  
PART 4: RECREATION, SPORT, AND LEISURE-TIME PHYSICAL ACTIVITY 
This section is about all the physical activities that you did in the last 7 days solely 
for recreation, sport, exercise or leisure. Please do not include any activities you have 
already mentioned. 
Q20. Not counting any walking you have already mentioned, during the last 7 days, 
on how many days did you walk for at least 10 minutes at a time in your leisure 
time?  
[1 to 7] days per week  
☐ No walking in leisure time Skip to question 22  
Q21. How much time did you usually spend on one of those days walking in your 
leisure time? 
[1 to 24] hours per day  
[10 to 60] minutes per day  
Q22. Think about only those physical activities that you did for at least 10 minutes at 
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a time. During the last 7 days, on how many days did you do vigorous physical 
activities like aerobics, running, fast cycling, or fast swimming in your leisure time?  
[1 to 7] days per week  
☐  No vigorous activity in leisure time Skip to question 24  
Q23. How much time did you usually spend on one of those days doing vigorous 
physical activities in your leisure time?   
[1 to 24] hours per day  
[10 to 60] minutes per day  
Q24. Again, think about only those physical activities that you did for at least 10 
minutes at a time. During the last 7 days, on how many days did you do moderate 
physical activities like bicycling at a regular pace, swimming at a regular pace, and 
doubles tennis in your leisure time?  
[1 to 7] days per week  
☐ No moderate activity in leisure time  
Q25. How much time did you usually spend on one of those days doing moderate 
physical activities in your leisure time?   
[1 to 24] hours per day  
[10 to 60] minutes per day  
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The following questions relate to the extent the health and wellbeing of employees 
within your organisation is supported. Please respond to the questions by referring to 
the scale provided below. 
1. Strongly Disagree 
2. Disagree 
3. Mildly Disagree 
4. Neither Agree nor Disagree 
5. Mildly Agree 
6. Agree 
7. Strongly Agree 
 
 
Q26. In general, employees frequently engage in unhealthy behaviors in my 
workgroup 
 
Q27. If my health were to decline, my co-workers would take steps to support my 
recovery. 
Q28. In my workgroup, use of sick days for illness or mental health issues is 
supported and encouraged. 
Q29. My supervisor sets performance norms that are in conflict with healthy 
behaviors.  
Q30. My supervisor encourages participation in organisational programs that promote 
employee health and wellbeing. 
Q31. My supervisor encourages health behaviors in my workgroup. 
Q32. My organization is committed to employee health and wellbeing. 
Q33. My organization provides me with opportunities and resources to be healthy.  
Q34. When management learns that something about our work or the workplace is 
having a bad affect on employee health or wellbeing, then something is done about it. 
Q35. My organization encourages me to speak up about issues and priorities 
regarding employee health and wellbeing. 
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The next questions are about the time you spent during your time at work in the past 4 
weeks. Select the option that comes closest to your experience. 
 
Q36. How often was your performance higher than most workers on your job?  
 
[Responses can be on a 5 point scale. 1 = All of the time, 2 = Most of the time, 3 = 
some of the time, 4 = A little of the time, 5 = none of the time] 
 
Q37. How often was your performance lower than most workers on your job?  
 
[Responses can be on a 5 point scale. 1 = All of the time, 2 = Most of the time, 3 = 
some of the time, 4 = A little of the time, 5 = none of the time] 
 
Q38. How often did you do no work at times when you were supposed to be working?  
 
[Responses can be on a 5 point scale. 1 = All of the time, 2 = Most of the time, 3 = 
some of the time, 4 = A little of the time, 5 = none of the time] 
 
Q39. How often did you find yourself not working as carefully as you should?  
 
[Responses can be on a 5 point scale. 1 = All of the time, 2 = Most of the time, 3 = 
some of the time, 4 = A little of the time, 5 = none of the time] 
 
Q40. How often was the quality of your work lower than it should have been?  
 
[Responses can be on a 5 point scale. 1 = All of the time, 2 = Most of the time, 3 = 
some of the time, 4 = A little of the time, 5 = none of the time] 
 
Q41. How often did you not concentrate enough on your work?  
 
[Responses can be on a 5 point scale. 1 = All of the time, 2 = Most of the time, 3 = 
some of the time, 4 = A little of the time, 5 = none of the time] 
 
Q42. How often did health problems limit the kind or amount of work you could do?  
 
[Responses can be on a 5 point scale. 1 = All of the time, 2 = Most of the time, 3 = 
some of the time, 4 = A little of the time, 5 = none of the time] 
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Q43. Using the same 0-to-10 scale, how would you rate your overall performance on 
the days you worked during the past 4 weeks? 
 
Worst         Top  
Performance        Performance 
           
1 2 3 4 5 6 7 8 9 10 
 
 
Q43. On a scale from 0 to 10 where 0 is the worst job performance anyone could have 
at your job and 10 is the performance of a top worker, how would you rate the usual 
performance of most workers in a job similar to yours? 
 
Worst         Top  
Performance        Performance 
           
1 2 3 4 5 6 7 8 9 10 
 
 
 
 
Q44. Using the same 0-to-10 scale, how would you rate your usual job performance 
over the past year or two? 
 
Worst         Top  
Performance        Performance 
           
1 2 3 4 5 6 7 8 9 10 
 
 
 
Q46. How would you compare your overall job performance on the days you worked 
during the past 4 weeks with the performance of most other workers who have a 
similar type of job. 
 
 
1. You were a lot better than other workers 
2. You were somewhat better than other workers 
3. You were a little better than other workers 
4. You were about average 
5. You were a little worse than other workers 
6. You were somewhat worse than other workers 
7. You were a lot worse than other workers 
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Now please think of your work experiences over the past 4 weeks (28 days). In the 
spaces provided below, write the number of days you spent in each of the following 
work situations. 
 
In the past 28 days, how many days did you… 
 
Q48. miss an entire work day because of problems with your physical or mental 
health? 
Q49. miss an entire work day for any other reason (including vacation)? 
Q50. miss part of a work day because of problems with your physical or mental 
health? 
Q51. miss part of a work day for any other reason (including vacation)? 
Q52. Come in early, go home late, or work on your day off? 
 
Q53. About how many hours altogether did you work in the past 4 weeks (28 days)? 
(see examples below). If you have more than one job, report the combined total 
number of hours for all jobs. If you did not work at all in the past 28 days, enter a “0”. 
 
 
 
  
Examples for Calculating Hours Worked in the past 4 Weeks 
40 hours per week for 4 weeks = 160 hours 
35 hours per week for 4 weeks = 140 hours 
40 hours per week for 4 weeks with two 8-hour days missed = 144 hours 
40 hours per week for 4 weeks with three 4-hour partial days missed = 148 hours 
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Note: the below items are sample items only as provided by the authors of the WLQ.  
 
In the past 2 weeks, how much of the time did your physical health or emotional 
problems make it difficult for you to do the following? 
 
a) Do your work without stopping to take breaks or rests 
 
All of the time (100%) 
Most of the time 
Some of the time (about 50%) 
A slight bit of the time  
None of the time (0%) 
Does not apply to my job 
 
b) Stick to a routine or schedule 
 
All of the time (100%) 
Most of the time 
Some of the time (about 50%) 
A slight bit of the time  
None of the time (0%) 
Does not apply to my job 
 
c) Keep your mind on your work 
 
All of the time (100%) 
Most of the time 
Some of the time (about 50%) 
A slight bit of the time  
None of the time (0%) 
Does not apply to my job 
 
d) Speak with people in person, in meetings or on the phone 
 
All of the time (100%) 
Most of the time 
Some of the time (about 50%) 
A slight bit of the time  
None of the time (0%) 
Does not apply to my job 
 
e) Handle the workload 
 
All of the time (100%) 
Most of the time 
Some of the time (about 50%) 
A slight bit of the time  
None of the time (0%) 
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Does not apply to my job 
 
 
 
 In the past 2 weeks, how much of the time were you able to do the following without 
difficulty caused by your physical health or emotional problems?  
 
a) Walk or move around different work locations (for example, go to meetings) 
 
All of the time (100%) 
Most of the time 
Some of the time (about 50%) 
A slight bit of the time  
None of the time (0%) 
Does not apply to my job 
 
b) Use hand-held tools or equipment (for example, a phone, pen, keyboard, 
computer mouse, drill, hairdryer, or sander) 
 
All of the time (100%) 
Most of the time 
Some of the time (about 50%) 
A slight bit of the time  
None of the time (0%) 
Does not apply to my job 
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The following 17 statements are about how you feel at work. Please read each 
statement carefully and decide if you ever feel this way about your job. If you have 
never had this feeling, cross the ‘0’ (zero) in the space after the statement. If you have 
had this feeling, indicate how often you feel it by crossing the number (from 1 to 6) 
that best describes how frequently you feel that way. 
 
0.   Never 
1. A few times a year or less 
2. Once a month 
3. A few times a month 
4. Once a week 
5. A few times a week 
6. Every day 
 
 
Q79. At my work, I feel bursting with energy 
Q80. I find the work that I do to be full of meaning and purpose 
Q81. Time flies when I’m working 
Q82. At my job, I feel strong and vigorous 
Q83. I am enthusiastic about my job 
Q84. When I am working, I forget everything else around me 
Q85. My job inspires me 
Q86. When I get up in the morning, I feel like going to work 
Q87. I feel happy when I am working intensely 
Q88. I am proud of the work that I do 
Q89. I am immersed in my work 
Q90. I can continue working for very long periods at a time 
Q92. To me, my job is challenging 
Q92. I get carried away when I’m working 
Q93. At my job, I am very resilient, mentally 
Q94. It is difficult to detach myself from my job 
Q95. At my work I always persevere, even when things do not go well 
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Appendix D: Ethics Approval for Study 
Deakin University Human Research Ethics Committee Study Approval Letter  
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Appendix E: Social Media Advertising Scripts 
Script for each social media platform 
Facebook 
 
Are you interested in the relationship between your health and your work? 
 
An opportunity currently exists to contribute to research investigating this 
relationship. Deakin University is examining the association between healthy 
organisations, motivation, physical activity and work outcomes. 
 
This research aims to better inform both policy makers and the working population of 
the importance of physical activity for both workers and workplaces. 
 
Any adult who is currently employed is welcome to participate in this study. Your 
participation is extremely valuable and your responses will help to better reflect the 
current experience of the workforce. 
 
Participation is voluntary and completely anonymous. Participant responses will have 
no links with their organisation of employment. 
 
Completing the survey should take no more than 30 minutes and can be accessed 
online via the link below. 
 
Thank you so much for your support – it is greatly appreciated. 
 
http://www.deakin.edu.au/psychology/research/angela_seeger 
 
Angela Seeger 
Doctor of Health Psychology Candidate 
 
LinkedIn 
 
Do you think that your physical activity influences your work? 
 
The answer to this question could help us to get the most out of our day! 
If you would like to contribute to the growing knowledge in this area, then you are 
welcome to participate in an online study being conducted as a part of a Doctor of 
Health Psychology degree. 
Completing the survey should take no more than 30 minutes and can be accessed 
online via the link below. 
http://www.deakin.edu.au/psychology/research/angela_seeger 
 
Thank you so much for your support – it is greatly appreciated. 
Angela Seeger 
 
 
 
 
 
Twitter 
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New Deakin Healthy Workplaces study 
Volunteers sought for online survey. You will have a chance to win 1 of 10 $50 
ColesMyer shopping voucher. 
 
